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Compare Allis-Chalmers Regulators with Others 
Slash Regulator 
Service Costs 75% 


(THIS 


On-the-spot service with Allis- 
Chalmers cover-suspended regula- 
tors—2-man crew and pickup truck 
does the job without moving unit. 


OR THIS) 


Other regulators usually require 
a 4 or 5-man crew and boom truck 


to move regulator and do piece- 


1 —Drain oil 2 — Remove cover, 3 —Piecemeal 


: . from tank hi i 
meal untanking and retanking. a a — 


control leads 


Eliminates need for moving and piecemeal 
untanking which costs 4 to 5 times more! 


This is the key to savings with Allis-Chalmers of the tank for inspection. Only Allis-Chalmers 


regulators! Unit construction makes it possible. 
A 2-man crew using a pickup truck (not a boom 


regulators provide full unit construction. 
For complete information, call your nearby 


truck) can switch the regulator off the line, set up A-C office or write Allis-Chalmers, Power Equip- 
the portable hydraulic jack and in a few minutes ment Division, Milwaukee 1, Wisconsin. 
lift the entire regulator mechanism far enough out 
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Nothing was spared to provide the surest and 
most adequate supply of electrical energy for the 
huge motors, pumps and other equipment that 
make the Scranton Ordnance Plant, operated by 
the United States Hoffman Machinery Corpo- 
ration, the largest and most modern of its type 
in the world. 

In production less than 18 months after the 
project was approved, the plant makes extensive 
use of Keystone insulated 5kv non-shielded cable. 

A typical application of this top-quality, yet 


economical cable is found in the plant’s forge 


‘2226 


" 
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for maximum dependability... 


world’s most modern shell plant specifies 


KEYSTONE 5KV CABLES 


shop. There, 1/conductor 750,000 cm Keystone 


insulated 5kv non-shielded cables feed power 
from 3-5000 kva transformers to 12-600 hp and 
12 - 450 hp pumps which provide hydraulic pres- 
sure for the main drawing and forging operations. 
These dependable power feeder cables are in- 
stalled in interconnecting underfloor tunnels like 
the one shown above. 

You, too, can use Keystone cables to advan- 
tage in your operation. Ask for Bulletin H-463 
for full details or write The Okonite Company, 


Passaic, N. J. 
2954-A 


Available with either copper or aluminum conductors 


. where there’s electrical power . . . there’s OKON iTE CAB LE 
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for the largest number 
of line applications, 
at the lowest possible ae... 


Eloctictine Products 


Practical experience designed these Electroline Products; 
and a practical habit of keeping close tab on costs has estab- 
lished them as first in the field—for top quality and economical 
performance. 


ELECTROLINE 
SECTIONALIZERS 


Insulating automatic line splice 

sectionalizers: 

e simplify cutting-in of regulat- 
ing equipment — disconnecting 
points, fuses, voltage regu- 
lators, series capacitors, etc. 

e to provide points to test for 
trouble 

e for sectionalizing networks—to 
isolate and test area in trouble 

e series street lighting—simpli- 
fies cutting-in series lamps 

Bulletins contain complete infor- 

mation. 


DUCT-RODDING 
EQUIPMENT 
oe 


Light in weight, feeds easily 
around bends, easy to handle. 
Electroline Steel Duct-Rodding 
Equipment has an extraordinary 
record for high efficiency at 
lowest cost. A big money-saver 
—cuts labor cost, original cost 
and total investment. 

A four-page illustrated brochure 
gives full information. 


4121 Se. LaSalie St, Chicago 9, liL 


1956 


AUTOMATIC 
LINE SPLICES 


Sloe 


It is well said of these simple, 
rugged units—““They go on in 
no time; they hang on for all 
time.”’ Easy to install—and their 
mechanical strength exceeds the 
rated breaking strength of the 
conductors. Ideal for restoring 
service. 


AUTOMATIC 
DEAD-ENDS 


In a typical “‘torture” test for 
strength, gripping and vibration 
damping features, 100,125,000 
recorded vibrations did not de- 
velop any sign of failure of con- 
ductor in these rugged depend- 
able Dead-Ends. Engineers call 
it equivalent to 50 years of 
ordinary service. 


Electroline Service-Drop Automatic 
Dead End. The 3800" Series for 
holding pre-assembled service cable 
using a bare neutral conductor as the 
messenger. 

The method of gripping the bare nev- 
tral employed by this ELECTROLINE 
Anchorage eliminates the danger of 
short circuiting the phase wires so 
common with the use of concentric 

cable clamps. 


| ELECTROLINE 
Service-Drop 
Anchor Bracket. 
The ‘'4000” Se- 
vies for securely 
supporting the 
cable at any 

" angle. 


in Canada: POWERLITE DEVICES. 1TD., TORONTO 
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MICROWAVE 
COMMUNICATIONS: 


Public Service Company of Indiana, Inc. 


Microwave radio aids in controlling supply of electricity for the state of 
Indiana. Four branches of a G-E Microwave system—combining voice 
and telemetering channels—originate at utility headquarters in Plain- 
field. From this hub regional demands are controlled according to local 
needs. Load control information obtained by remote control telemeter- 
ing is analyzed, then transmitted to generating stations in necessary 
areas. Entire electrical power system is linked solidly by microwave radio. 


Sinclair Pipe Line Company 


Microwave radio helps Sinclair coordinate flow of crude oil and oil prod- 
ucts over many states—even turns pumps on and off. 7 voice, 4 tele- 
metering channels link Cushing, Oklahoma and East Chicago, Indiana. 
Another channel permits remote control of 16 VHF radio base stations 
along the line which provide communication between over 100 radio- 
equipped vehicles and any company office in the microwave system. 
System is capable of providing up to 12 additional channels as needed. 


6 


Busy Tower 

Antenna receives, transmits, or relays voice or telemeter- 
ing signals. Antennas like these link headquarters with 
generating plants and sub-stations over a wide area. 
P.S.I.’s microwave network provides utmost dependabil- 
ity because of standby equipment, fail safe feature, and 
because equipment can be concentrated at specific loca- 
tions where it can be fully protected and easily maintained. 


Are microwave circuits 
your answer, too? 
It depends. 


What kind of service do you provide, how do you do it? 


Let’s assume that instant control and coordination 
of many functions, over long distances, are vital to 
your needs. Then you should investigate microwave 
because it is dependable, economical, and inexpen- 
sive to add additional circuits. 


The services shown here need dependable voice and 
signal circuits. One controls the flow of crude oil 
and oil products over many states. The other uses 
microwave to link electric power facilities through- 
out one state. 


Both use G-E Microwave Equipment for efficiency 
and economy. For additional microwave informa- 
tion, write: General Electric Co., Microwave Equip- 
ment, Sec. X19126-10, Electronics Park, Syracuse, N.Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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ELLIOTT TEANWORK 


puts Fairchild’s compressors on the line 


Fairchild Engine Division is to be highly compli- For further information on this or other Elliott 
mented on their new Gas Turbine Research Labora- equipment, contact our nearest District Office, or 
tory at Deer Park, Long Island. Every effort has write Elliott Company, Ridgway, Penna. 
been made to incorporate the most modern equip- 
ment and techniques in this test facility. 
In planning the drive for the centrifugal compres- 
sors, provision had to be made for starting up the 
equipment without excessive disturbance to the 
power supply. This was accomplished through the 
teamwork of a 1250-hp “cranking” induction motor 
driving the 12,000-hp synchronous motor through 
a gear unit. This unit starts and brings up to 
synchronous speed (3600-rpm) the large motor and 
compressors. Elliott engineered the entire project, 
including automatic equipment for starting and 
synchronizing, and furnished the entire “package,” Schematic diagram, showing arrangement of the two com- 
including motors, transformers, the gear unit, and pressors, the two motors and the gear. The unit is designed 
all the electrical controls. If necessary, the cranking to be brought up to synchronous speed in 90 seconds. 
motor can be used to carry part of the load. Since 
each motor has 15% overload capacity, the total 
available horsepower of the drive is over 15,000-hp. € | & | 5 é oTT Company 
In addition to the compressor drive, Elliott fur- a 
nished 6000-hp and 1250-hp wound-rotor induction 2 i STEAM TURBINES * MOTORS + GENERATORS «+ 


motors and speed control equipment for test cells | OEAERATING HEATERS + EJECTORS - CON- 

: facil; DENSERS + CENTRIFUGAL COMPRESSORS + 

in the facility. TURBOCHARGERS « TUBE CLEANERS « STRAINERS 86-17 
>. - ——., 
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.»her way would be lighted with uniform 
~ voltage supplied by this 750 kva 


Pennsylvania 
Step Voltage 
Regulator 


_ ~ 
eS 
! 
hy eS 
a If Alice were to pass through Lookingglass to- 
aeN = night, she would see that many changes have 
been made since her famous nineteenth century 
trip t to the land of topsy-turvy. One particularly marvelous 
sight would be found just about everywhere: in the streets, 
in homes, in stores, in barns. 


That marvel would be the steady, never-flickering glow of 

light produced by well regulated electricity. In the town of 

Lookingglass, Oregon-— so named, in 1846, because the 

reflection of the sun in the green grass of the valley created a 

mirror-like impression — a 750-kva Pennsylvania Step Voltage With this 750-kva Pennsylvania Step Yoltage 

Regulator is used to maintain an even voltage throughout Regulator, the Bonneville Power Administration _ 

varying load conditions. As a result, residents of the pictur- (U. S. Department of Interior) maintains an even” 

esque valley can enjoy to the fullest extent any simultaneous ete cue ~_— wiles wane a 

combination of lights, appliances, and other electrical marvels. nad ed\iciet ern: The enh provides 345002 

Alice could toy and experiment all she wanted to with present volts at a rated current of 125.5 amperes. It is 

day electrical curiosities — even during the peak load hours equipped with an automatic load tap changer 

of the day. for plus or minus 10% voltage regulation in 
thirty-two 4% steps. (Three phase, 60 ey 

Similar Pennsylvania Step Voltage Regulators are performing 55°C. rise, OA-outdoors.) 


identical jobs in many communities throughout the United 
States — helping to transform this country into an electrical 
Wonderland from coast to coast. 


PENNSYLVANIA TRANSFORMER COMPANY 
A McGraw Electric Company Division CANONSBURG, PA. _ Greater Pittsburgh District 





Catalog Number 


Voltage Rating, kv 


Cantilever Strength, ibs. ....... 1,200 


Tension Strength, Ibs. ......... 20,000 


Torsion Strength, inch-lbs. ..... | 40,000 | 
60,000 | 


Compression Strength, Ibs. ..... 


60-cycle Dry FO, kv............ | 485 
60-cycle Wet FO, kv ........... | 380 
Impulse Flashover, kv Pos. ...... | 
Impulse Flashover, kv Neg. ..... 

60-cycle Withstand, kv Dry 
60-cycle Withstand, kv Wet ..... i 
Impulse Withstand, kv 


Test Voltage, Radio Infl. ....... 
Maximum RIV, Microvolts 


Leakage Distance, in. .......... 
Dry Arcing Distance, in. ........ 


Net Weight, Ibs. .............. ) 


OW 161 kv Station 
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161 


Planning new station construction at 161 kv? Here’s 
help to greater design flexibility . .. construction econ- 
omy ...and operating efficiency. 


CHOICE OF STRENGTHS 

Select the 1,200-Ib. Standard Lapp Station Post, 1,700-lb. 
High-Strength, or 3,500-lb. Extra-High Strength unit 
on the basis of current and spacing requirements. In 
each strength rating, the Lapp Station Post unit meets 
NEMA and BIL values, and provides extras in conven- 
ience, economy and reliability. 


EASIER, FASTER TO INSTALL 

Two 3l-inch-high units comprise each of these Lapp 
units...only one bolted connection is required for 
field assembly (as compared with four connections re- 
quired to assemble the four stacking units and sub-base 
of the conventional pin-cap station insulator for this 
voltage) . 

The smaller over-all diameter of these units provides 
for greater flexibility in use, as well as reduced space 
requirements for storage and transportation. 

Lighter weight, too, makes for easier handling; the 
new Lapp units weigh approximately 30% less than 
conventional units. 


LAPP POSTS ARE STIFFER 


Deflection under cantilever load results from “take-up” 
in bolted and cemented joints, and by flexing of metal 
parts. The Lapp Station Posts at 161 kv consist of two 
porcelain post sections, each with caps externally at- 
tached at the ends. This is a total of only four cemented 
joints, all of large-area low-intensity compression load- 
ing. This compares with the ¢welve cemented joints of 
the conventional 161 kv station insulator, each subject- 
ing the assembly to relatively small-area, high-intensity 
tension loading. 
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Posts in 3 Strength Ratings 


A comparison of rigidity characteristics of the two de- 
signs is shown in the deflection curves, as derived from 
laboratory measurement. The greater rigidity of the 
Lapp Post design provides an evident advantage in im- 
proved alignment between switch blade and contact— 
and in more positive switch operation. (The Lapp Posts 
preserve the advantage of stiffness at any mounting 
angle; for horizontal or inverted mounting applica- 
tions, the superiority in rigidity is even more marked.) 


Oeflection—inches 


MORE EFFECTIVE INSULATION 


A higher ratio of porcelain-to-metal than in previous 
161 kv designs results in increased flashover distance 
and more of the insulator height as effective insulation. 

Lapp Fog-type design is the basic concept of all Lapp 
Posts. For service in contaminated atmosphere, its uni- 
form leakage path, without narrow shielded hot-spots, 
reduces leakage flashover, and makes the insulator 
“self-cleaning” in wind and rain. 
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NO CRACKING ...NO PUNCTURE 


As in all Lapp Posts, the insulating value comes from 
porcelain posts, without internal metal components or 
nested parts. Porcelain is loaded only in compression, 
so avoids bursting tension forces. Puncture does not oc- 
cur because external air path is as short as internal 
puncture path. Nor does corona form to create radio 
interference. 


STURDY UNDER FLASHOVER OR IMPACT 


Leakage surface is achieved by multiple short petti- 
coats, which in addition provide an exceptional protec- 
tion to the insulator body under arcover or mechanical 
attack. Under extreme conditions, the petticoats them- 
selves break off, leaving the post body intact, with only 
negligible loss of flashover or leakage value. 


MODERN HIGH-VOLTAGE INSULATION 
For 25 years, Lapp Station Posts have led the way to 
improved station performance and reliability. For the 
more exacting demands of the higher voltages being 
required on your system today, and in the future, Lapp 
Posts will provide an even greater margin of operating 
security. 


Lapp Insulator Co., Inc., Le Roy, N. Y. 





Solve problem of 


Riley Reheat TURBO FURNACE Unit: Riley Reheat TURBO FURNACE Unit: 
For Texas Public Utility For Texas Public Utility 
Capacity: 825,000 Ibs/hr. Pressure: 1750 psig design Capacity: 1,250,000 Ibs/hr. Pressure: 2125 psig 
Superheat and reheat temperatures: 1005 F Superheat and reheat temperatures: 1005 F 
Fuels: Natural Gas, Oil, Future Coal Fuels: Natural Gas, Oil and Future Lignite 
12 Riley Directional Flame Burners 16 Riley Directional Flame Burners 
Pressurized Turbo Furnace Pressurized Turbo Furnace 


OTHER RILEY TURBO FURNACE UNITS INSTALLED OR ON ORDER 


Northeast Paper Mill Eastern Seaboard West Va. Chemicals Co. 
One 175,000* Unit Public Utility One 175,000+ Unit 
Pulverized Coal Three 500,000# Units Pulverized Coal, Oil 
Fluid Coke, Refinery Gas, Oil, Coal 


West Va. Chemicals Co. Southern Aluminum Co. Florida Public Utility 
One 289,000 Unit Three 320,000 Units One 600,000 Unit 
Pulverized Coal, Oil Gas, Oil, Future Coal Reheat — Oil, Future Coal 
RILEY DESIGNS, MANUFACTURES AND INSTALLS COMPLETE STEAM GENERATING UNITS AND 
FUEL BURNING EQUIPMENT FOR PUBLIC UTILITY AND INDUSTRIAL POWER AND HEATING PLANTS 
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multi-fuel firing 


iit 
M 


= 
— 
oo 

i 


| ie LB 


are 





Riley Reheat TURBO FURNACE Unit: 
Louisiana Public Utility 


Capacity: 1,550,000 Ibs/hr. Pressure: 2125 psig design 
Superheat and reheat temperatures: 1005 F 
Fuels: Natural Gas, Future Oil, Pulverized Coal, 
Lignite, Delayed Coke, Fluid Coke. 

20 Riley Directional Flame Burners 
Pressurized Turbo Furnace 


A survey of your plant 
by a consulting engineer 
could show ways of 
making surprising savings 
in your power costs, 
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Tuese three RILEY TURBO 
FURNACE boilers will solve the fuel 
selection problem for their public utility 
owners. 


When coal, lignite petroleum coke 
become more economical to use than oil 
or gas, these TURBO FURNACE boil- 
ers will be ready to burn such fuels. No 
expensive conversion is needed . . . the 
addition of pulverizers and coal piping 
can be accomplished with a minimum 
of outage time. What’s more, when 
burning low grades of oil and coal, 
furnaces stay clean; no slag blowers 


are needed. 


The extreme turbulence in the com- 
bustion chamber produces a high burn- 
out rate and combustible losses are prac- 
tically nil. 


Investigate the unusual operating 
characteristics of the RILEY TURBO 
FURNACE: contact your Riley repre- 
sentative or Riley Stoker Corporation, 
Worcester, Mass. for detailed informa- 
tion about them. 


RILEY 
hoker Corporation 


WORCESTER, MASSACHUSETTS 


Sales Offices: Worcester, New York, Philadelphia, Buffalo, Pittsburgh, 

Cleveland, Detroit, Chicago, Cincinnati, Charlotte, New Orleans, Atianta, 

St. Louis, Kansas City, St. Paul, Houston, Denver (Englewood), 
Salt Lake City, Los Angeles, San Francisco, Portiand, Seattle. 
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PADUCAH, KY.—AEC plant’s 25-acre switchyard | 
where two stations supplied by Southern States 
use a total of 128 Type WAG Air Break Switches, 


~~ 


THE ATOMIC ENERGY COMMISSION’S plant at Among the Southern States equipment supplied 
Paducah, Kentucky, has about 25 acres of electrical with the structures were 128 Type WAG Air 
switchyards. Power fed through the yards is about Break Switches. Of them, 121 were rated 161 
17 billion kwh annually. The structures and much kv-1200 amperes; four were rated 161 kv-600 


equipment for two switchyards in this AEC develop- amperes; and three 15 kv-2000 amperes. 

ment were supplied by Southern States—C-31 with This is another example where Southern States 
500,000 kva capacity, and C-33 with 1,000,000 kva equipment was used for one of the nation’s largest 
capacity. Nearly a million pounds of steel were re- installations—a fact worth remembering when 
quired for the two structures which occupy over ordering or specifying equipment that demands 
one-quarter of a million square feet. dependability and performance. 


IN CANADA: Dominion Cufou' 
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Feeding 179 Luminaires to help make 
the Washington-Baltimore Freeway a Brightway 


That’s on the super-modern span within the District of 
Columbia. 

Serious problem for the engineers was selecting elec- 
trical cable for the luminaires. They solved it with #4 
AWG 600-volt “U. S.” Street Lighting Cable, with a spe- 
cially-compounded neoprene jacket ...neoprene because 
it has such an all-around resistance to all kinds of abuse. 


Electrical Wire & Cable Department 


The cable has maximum resistance to sunlight, acids, oils 
and gasoline, corrosion, impact and abrasion. It will not 
support combustion. It is light in weight, easy to handle. 

Call upon the “U. S.” wire and cable specialist to solve 
any wiring problein. Write Electrical Wire & Cable De- 
partment, United States Rubber Company, Rockefeller 
Center, New York 20, N. Y. 
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the only 
enclosed cutout 
for load switching 
.». now with 
ratings to 
300 amperes 
unfused... 
200 amperes fused 


By means of a new load interrupter 

attachment, the S&C Positect now 

provides full load switching. This new capability is de- 

signed to take care of the heavier loads on today's feeders. 
The S&C Positect is the only enclosed cutout for load 

switching. Moreover, its action is positive. There is no ex- 

ternal arc—no exposed hot parts. No links are broken. 
Load switching capability is not the only “plus"’ for the 

Positect. For short circuit protection it's tops, too, besides 

having unique safety features for the lineman: 


—_———— 
—_ - 
— =, 
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eee a new SaC 


~ Positect 


CUTOUT 


TI ti 


=e ee ee 


It is designed and tested for closing against a fault 
—''make” as well as ‘‘break."’ 


Blast is directed away from the operator, so he is out 
of reach of the arc, flame and ‘“‘shrapnel"’ in case he 
closes on a fault. 


3. Kickback is prevented by high inertia of the fuse tube 
as it is driven home, directly opposing the recoil forces. 


4. Blast is minimized by arc shortening and freer venting. 


TRIC COMPANY 


4421 RAVENSWOOD AVENUE ¢ CHICAGO 40, ILLINOIS, U. S. A. 
in Canada: S&C Electric Canada, Ltd., 8 Vansco Road, Toronto 14, Ontario 
POWER FUSES © DISTRIBUTION CUTOUTS AND FUSE LINKS © LOAD INTERRUPTERS © METALCLAD SWITCHGEAR 





ELECTRICAL BUSINESS OUTLOOK 


Electrical World 
DECEMBER 24, 1956 


Higher equipment prices, wage hike effects, and added coal costs—that’s out- 
look for electric utilities in 1957. Tie this to necessity for expansion despite 
tight money and continued high taxes and you get a package promising the 
year of the battle of the budget. 


Prospect for increased electrical equipment price tags comes from General Elec- 
tric Co, but it seems certain other manufacturers will join em. President Ralph 
Cordiner called GE products “underpriced; they’re too much of a bargain.” 
Current levels of prices and earnings won’t support required expansion expendi- 
tures, he said earlier this year. And the problem is not GE’s alone. In 1955 
the electrical manufacturing industry paid out $129 million more in cash than 
it generated through earnings and depreciation. 


+ 
Utility fuel costs climbed almost $1.5 million a year last week. Higher freight 
rates approved by the Interstate Commerce Commission account for the 
increase. The 10¢ a ton hike was somewhat less than the flat 7% allowed 
on most items. This could be raised, though, when the ICC gets around to 
considering the 15% boost requested by rail carriers. 


Utility coal costs will be up another $45 million in °57, based on the two-part 
wage increases provided in Mine Workers one-year contract. Increased con- 
sumption and exports will strain rail facilities. It could lead to shortages in 
some areas. 


Electric and gas utility spending planned for °57 is so large—$6 billion—“it 
may be difficult to achieve.” Stumbling blocks are gaps in labor force, hard-to- 
ge: materials. This is highlight from McGraw-Hill’s Dept. of Economics pre- 
liminary survey of business plans (EW, 12/17, p 16). Planned capital expendi- 
tures are 25% above estimated for 1956. One-third of electric utilities already 
plan to spend more in *58 than next year. Another third expects to spend 
at least as much as they do in ’57. 


Electric utilities, taken alone, will be way out front. Based on about three- 
fourths of returns on Electrical World’s construction survey (see EW, Jan. 28, 
1957), they'll spend almost 30% more in ’57 than this year. 


s—Billions of Kwhe The Outlook for Utility Sales 
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Non -Estimated Data: Edison Electric Institute 
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STATISTICS 


Appliance Ownership By Household Income Groups| 


| 
Under $3,000 | $3,000-3,999 | $4,000-4,999 | $5,000-6,999 | $7,000 & over | Median 


All U. S. Households Le A 20.£ 19.8 18.6 14.1 $4,126 
Non-Automatic Washers ioe) 25 > ie ae ie) Pe $3,921 
Sista iat am iacdal 24.2 ya 20.9 he] 14.2 4,211 
Radios 24.8 20 yl ewe 19 rm: ee a 
Stra iala Cchisle iach ila) 23.4 ya 20.7 15.1 | 4,256 
Gas Ranges } 22.0 ya ya 20 14.5 4,294 
Electric Water Heaters Ke) pak 24.1 | 7 me: 4,506 
Electric Ranges WA 20 21.6 ya 19.5 4,569 
Electric Toasters 15 he, | ya) 19.4 4,679 
Television Sets 13 20 23.1 ye | ie ae) 4,680 
Vacuum Cleaners- e a7 22:2 23.6 19.7 Cr ebed | 
Electric Fopd Mixers iP 18 23.0 ey hes ye Ce TB 
Siresla dite Me eelal Gg 16 22.4 27.8 23.9 bw y 
Automatic Washing Machines 8 | 22:2 ya ee ot ge bl) 
Home Freezers 8 is 20.0 24.1 i Be) 5,548 
Room Air Conditioners 11 aC 13.1 23.6 38.6 6,034 
Automatic Clothes Dryers 1 vA 19.0 30.0 41.7 6,447 
Dish Washers a ) ee S22 56.9 Over 7,000 
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Power Statistics .. . 


Latest Preceding Annual 
Month Month Year Ago Change % 
119.38 118.66 112.13 6.5 
Peak—Class 1 Systems. ? million kw... ... x 96.5 98.0 90.1 
Estimated Dec. '56 Peak } x 106.17 106.10 104.31 
51.13 48.82 47 .40 
9.24 8.96 8.80 
41.89 39.86 38.60 


Sales—billion kwhr § 46.07 46.11 
Residential 11.68 11.60 
Commercial 7.82 7.95 

23.86 23.78 
2.72 2.78 
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Fuel Consumption 
Coal—million tons 13.52 12.45 
Oil—-million barrels............... 6.277 5.20 
Gas—aillion cu ft poise __ 114.36 124.63 
Net Income Class A & B Co's—$ million....... Z 108.45 97 .17 
Residential Customers—amillions......... . ; 45.39 45.25 
Revenue per kwhr 2.61¢ 2.6l¢ 
Avg kwhr per customer ; 2,929 2,914 
Avg annual bill $76.45 $76.06 
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Business Statistics .. . 


Indexes: 1947-49 = 100 
FRB Industrial Production. . ; 149 144 
147.6 141.1 
117.7 114.9 


137.0 ea oS 








NEMA Sales 
Insulation materials 170 156 
Electric appliances 94 96 
Wholesale prices . 
Motors and generators 136.2 : 125.1 
Transformers and regulators... . 144.8 ; 129.2 
Switchgear and fuses 157.0 ; 146.1 
GNP—annuval rate—$ billion 3rd Qtr. 413.8 : 396.8 
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Warm wallpaper, cool rugs. Aluminum Co of 
America is sponsoring a futuristic project under 
the name of “Forecast” designed to provide new 
uses for aluminum. What makes it interesting to 
us is that the designers and inventors supplying the 
talent have come up with some promising projects 
combining uses of aluminum and electricity. Among 
them are a room-size rug woven of aluminum that 
gives off radiant heat. There is an aluminum foil 
wallpaper that also radiates heat. Still in the future 
of this futuristic project is the addition of a “cool 
circuit” for the rug so that it can supplement year- 
round air conditioning. 


Shocking. Oscar Holmes, Baltimore, a 300-pound 
city worker; was jolted by a 13,000-v charge 
of electricity. When the 40-year-old worker arrived 
at the hospital, he relaxed in a chair to comment, 
“My left hand stings a little, but I feel O. K.” 
Some singed hair about his temples was the only 
outward sign of the shock. 


Electric Ray Gun—no bullets. And while we’re talk- 
ing about unusual patents, we wouldn’t want to for- 


Your Health—“Tranquilizers” 


REX H. WILSON, MD, Medical Director, B. F. Goodrich Co 


He was an intense type of individual. Lately 
things bothered him. He was afraid of his job. His 
boss irritated him. He could not sleep or concen- 
trate. He had an anxiety state. A “tranquilizing” 
drug was prescribed. It enabled him to solve his 
problems and relieve his anxiety. 

Anxiety is a common symptom. Some call it 
frustration. It is probably the result of an ever- 
changing world. 

The symptoms are a feeling of inner tension, 
restlessness, inability to sleep, headaches, lack of 
appetite, apprehension and fear. Many develop 
stomach ulcers, high blood pressure, heart attacks 
and spastic colons. Treatment for any anxiety is 
to remove its underlying cause. Sometimes it is 
necessary to get seme interim relief with drugs. 

There is a new group of drugs called ; “tran- 
quilizers.” These are effective in soothing out life’s 
stresses and strains. 

There are three broad groups of “tranquilizing” 
drugs. The first is the Chlorapromazine-Promazine 
group. They are effective in patients with severe 
mental ailments. They are quite potent and must 
be used with caution. 

The second is the Reserpines. These are primarily 
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“No, | don’t know where he worked before. All | know 
is, he got the job right after the circus closed” 


get old number 1,284,155. That was issued back in 
1918 to Henry F. Shartzer, Leitchfield, Ky., for a 
device which claimed to direct Hertzian rays to 
specially designed receiving apparatus. By rigging 
up the receiver to dynamite caps, the ray gun could 
be used to set off the caps at some distance. The 
schematic drawing of this device resembled -nothing 
so much as an electric shotgun. In the end of the 
barrel was a lens for concentrating the waves. 


for the treatment of high blood pressure. They exert 
some tranquilizing effect but create side effects in 
some, such as listlessness, stupor, depression and 
loss of appetite. 

The third group, the Meprobamates, or “Atarac- 
tics,” are the best “tranquilizers.” They work on 
the central nervous system, causing a relaxing effect 
in spastic muscles and hyper-excited reflexes. Per- 
sons suffering from anxiety and tension observe a 
lessening of their symptoms. The skills necessary 
for safe driving are not affected by these “tran- 
quilizers.” Sleeplessness, air sickness, emotional 
problems and tension headaches are all relieved. 

The “tranquilizers” ease the withdrawal symp- 
toms of an alcoholic, relieve the apprehension and 
fear of a heart attack and lessen the tension in an 
ulcer patient. Some take “tranquilizers” before per- 
forming some act where tension may be incited. 

The Meprobamate group of “tranquilizing” drugs 
may produce minor side effects such as drowsiness, 
lassitude, an upset stomach or skin blotches. These 
disappear on stopping the drug. 

So, if you at times experience anxiety, tension, 
fatigue and depression, consult your physician. He 
may give you a “tranquilizer.” You also should 
adopt a philosophy which will enable you to live 
with yourself. 











CRAIG V. RICHTER—Washington Correspondent 


Atomic Energy Commission Chairman Lewis L. 
Strauss has bowed to his critics and given them 
what they want—almost. 

Although his new nuclear power program (EW, 
Dec. 17 p 7) is being called a step in the right 
direction, present indications are that Democrats 
on the Joint Congressional Atomic Energy Com- 
mittee are not going to be wholly receptive to it. 

There is no question in Washington but that the 
program is aimed at forestalling another drive to 
have the government build a raft of power reactors 
such as was proposed last year by Sen Albert Gore 
(D-Tenn.). It may yet succeed in doing this. 

However, Clinton P. Anderson (D-N. M.), Joint 
Atomic Energy Committee member who yields the 
chairmanship to Rep Carl T. Durham (D-N.C.) next 
year, promises a “warm reception” for Strauss when 
he brings his program before the joint committee. 
Anderson contends that Strauss “gutted the joint 
committee program” last summer. And he seems 
confident that a federal reactor bill will be intro- 
duced again. 


Private Development Encouraged 


It is on the matter of federal construction that 
Strauss comes closest to going along with his critics. 
He proposes if the five new reactors he calls for 
are not built by private industry then AEC should 
build them. This may be the key to the future of 
his program. 

Some Washington observers are suggesting if the 
Democrats on the joint committee wish to be con- 
ciliatory—a remote prospect at this writing—that 
‘they might settle for Strauss’ program with the im- 
position of a definite time limit as to when industry 


Automatic control of power plants in Britain trends 
toward maximum automation with indicating in- 
struments held to the statutory minimum. 


Electrostatic ionization of paint leaving the spray 
nozzle helps to control its coverage of metal and 
semi-conducting plastic parts. 


Plastic squeeze-top glue dispensers are saving an 
estimated $500 annually in the transformer de- 
partment of Idaho Power Co in the glueing of felt 


22 


WASHINGTON COMMENT 
Which Reactor Plan—Strauss Or Gore? 


must make its proposals for the reactors. Strauss 
fixed a deadline of 1963 for completion of the five 
reactors—for either industry or government. 

Strauss is almost certain to have full commission 
backing, something he does not yet have, as he 
indicated when he announced the program. The 
indications today are that the other commissioners 
will go along with it, including Thomas E. Murray 
who has often disagreed with the chairman. 

While Murray does not consider it a complete 
proposal, he does feel it will accelerate the atom 
power program. 


Zinn Backs Strauss Plan: 


Favorable comment comes from another impor- 
tant source. Dr Walter Zinn, who was adviser on 
atomic matters to the joint committee last summer 
and who now heads his own General Nuclear Engi- 
neering Corporation in Florida, says the program is 
a good one. Zinn’s opinion is highly regarded in 
Congress because of his stature in the atomic reactor 
field. 

In essence, the situation comes down to this: 
There is acknowledged merit in the new program 
put forth by Strauss. The joint committee can accept 
it, perhaps with some modifications. Or it can throw 
it out and attempt to introduce a bill for a federal 
reactor program and revert to the political squab- 
bling of last summer which wasted so much time 
and got nowhere in the end. 

Anderson, who sees nothing but English Calder 
Halls when he thinks of atomic energy, says Strauss’ 
program is “a bad one” if “we have to wait around 
until 1962 for atomic power.” He believes there will 
be a “vigorous effort” by both Democrats and Re- 
publicans in the next Congress for a federal re- 
actor bill. 


TECHNICAL NOTES 


and cork gaskets to transformer lids. The dispenser 
spout is a better and faster applicator than a stick. 
Formerly, much glue was wasted as it dried quickly 
in quart cans after they were opened. 


Aluminum wiring can be used with copper mechani- 
cal terminals on wiring devices by inserting a short 
piece of copper wire and splicing on aluminum 
wire with an aluminum connector after carefully 
abraiding oxide from both metals and applying an 
inhibiting compound. 
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Five Kyle Type R reciosers with additional ground trip ne scheme are Dee oes Kyle Type E 23 kv reclosers have large contacts and oil 
high-speed clearing on 13.8 kv distribution feeders of a 10,000 kva substation of the cross-blast method of arc extinction. This makes it 
Washington Water Power Company, Wallace, idaho. outstanding for high-voltage application. 


Utilities Can Gain Greater Service Continuity and 


Save Half a Million Dollars 


with Kyle Reclosers 


L-M Kyle reclosers offer large savings in initial proof conductors or annealing of bare conductors 
investment and maintenance over circuit breakers as from transient or non-persistent faults. 

the feeder-disconnecting device in substations. In 
addition, Kyle reclosers offer large savings in the 
operating costs of the distribution system. These sav- 
ings can amount to a half million dollars or more, 
as shown on the following pages. Confining trouble to smaller areas. 


With Kyle reclosers, it is possible to clear over 90 
percent of total circuit faults and secure outstanding 
advantages such as: 


How Operating Costs Are Cut Less serious damage to conductors and equipment. 


ae : Increased rev R 
In addition to segregating permanent faults from the nonenes Rocemve quinges are reduced 


system, Kyle reclosers provide the high-speed circuit Greater service continuity. 
clearing required to reduce burndown for weather- Better public relations. 


Yy LINE MATERIAL Kyle Reclosers 
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On the following pages are some facts and figures 
that will tell you how and why... 





|. Initial Investment Costs 


A. 


Cc. 


Analysis of Savings 


Using Kyle Reclosers for Five Years* 


At substation. A Type R OCR as compared 
with an equivalent OCB with AC tripping 
and reclosing. 

1. Initial savings in equipment costs favor- 
ing each OCR—$3227.00. Total savings for 
100 substations for 5 years— 

2x 5x 100 x $3227/20 

2. Initial savings in labor costs to install 
transformers and wiring necessary to oper- 
ate OCB—$30 per OCR. Total savings for 
100 substations for 5 years— 

2x 5x 100 x $30/20 

Total initial investment savings with OCR’s 
On distribution feeders with 5 sectionalizing 
points per feeder. 

1. Equipment costs of 3 OCR’s and 2 sec- 
tionalizers exceeding that of 5 fused cutouts 
= $491. Additional costs to utilize self-pro- 
tective scheme for 200 feeders for 5 years 
=5 x 200 x $491 /20 

2. Labor costs of installations. OCR ex- 
ceeding that of fused cutout = $15. Addi- 
tional cost to utilize self-protective scheme 
for 200 feeders for 5 years 

=5x 200 x $15/20 

Total additional costs of OCR’s and sec- 
tionalizers over fused cutouts 

Net savings in initial costs with OCR’s.... 


il. Operating Costs (estimated 9 outages per 
feeder through transient conditions annually) 


Ae 
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Savings in frequency and duration of service 
trips resulting from transient faults 

40 man-hours @ $5/hr. per feeder. $200. 
25 truck hours @ $1/hr. per feeder 25. 
Cost of fuse links per feeder by 
Total cost of transient outages per 


Total 5-year cost for 100 substations 
=5x2x 100 x $230 

Increased revenue resulting from reduced 
outages. 1500 KWH per outages per feeder 
for 5 years through loss of service @ 2¢ per 
KWH = 1500 x 2 x 100 x § x $.02 

Total savings from transient fault protection 
for 5-year period 


ill. Maintenance Costs 


A. 


a 


IV. Carrying charges (conservatively estimated as 
10% annually ef initial capitalized investment) 


A. 
B. 
Cc. 


OCR and sectionalizer maintenance cost @ 
$25 per unit annually 

=$25x5x2x 100x5...........-.(—) 
OCB additional relay calibration costs @ 
$25 per unit annually 

= $25x2x 100x5 

Total additional costs of OCR and section- 
alizer maintenance for 5 years 


At substation. Savings represented by OCR’s 
= ($3227 + $30) x 2x 100x 5x .10 

On line, additional cost of automatic scheme 
= ($15 + $491) x2x 100x 5x .10....(—) 
Savings in carrying charges with OCR’s and 
sectionalizers 


V. Subtotal 


Savings on 100 Substations 


Additional savings resulting from 


Transient Fault protection 


VI. Savings realized by elimination of conductor 
and equipment damage through extra-fa-.i 
clearing on heavy faults............+-++++ 

Vil. Value of improved public relations realized 
through better continuity of service 


vill. TOTAL SAVINGS........ 


$ 


Well over half a 
million dollars! 


*Costs are conservative estimates based on the best avail- 
able information from utilities. System used to illustrate 
average installation consisted of 100 substations each with 


two 15 kv feeders, and amortized in 20 years. 
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Two Kyle Type R reciosers are providing high-speed clearing of 
13.8 kv feeders for transient fault protection and automatic discon- 
necting of permanent faults with minimum substation investment. 


How Heavy-Duty 
Substation 


The application of Kyle reclosers as the automatic discon- 
necting device in substations eliminates the relatively high 
costs of circuit breakers and associated substation equip- 
ments. This alone offers savings of a half million dollars 
or more in five years, based on 200 feeder positions. 


Lower Initial Costs 


Initial investment in Type R recloser equipment of equiva- 
lent rating will result in approximately $3,000 savings per 
feeder. In addition, field reports indicate that labor for 
installing Type R reclosers is about 50°% of that-for circuit 
breakers. The maintenance cost for reclosers is also lower 
than for circuit breakers. 


Fewer Outages 


L-M Kyle reclosers can also be justified as a fault-protec- 
tive device that will reduce the number of outages caused 
by transient or non-persistent causes. Kyle reclosers have 
extremely fast opening characteristics, clearing circuit in 
less than 2 cycles, which minimizes conductor burndown 
and increases service continuity. 


Compare the figures at the left with your construction 
and operating costs and see how you can save over a 
half million dollars with Kyle reclosers. 
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It is possible to clear over 90 percent of total Kyle Type 3H 3-phase reclosers provide Kyle Type H single-phase recloser reduces 


circuit faults and reduce permanent faults with coordinated protection on rural lines with up the number of outages on rural lines caused 

high-speed Kyle reclosers. to 1250 amperes at 14.4 kv. Where faults by conductors whipping together on long 
persist, recloser locks open on all 3 phases spans, small branches grounding a conductor, 
and confines trouble to a small area. or a lightning discharge. 


Kyle Reclosers Reduce 
Investment And System Operating Costs 


L-M high-speed reclosers provide better service continuity 
and lower operating costs by reducing conductor burn- 
down caused by transient or non-persistent faults on the 
system. It is possible to clear over 90 percent of total circuit 
faults and reduce permanent faults with high-speed Kyle 
reclosers. Such faults are often caused by lightning, ar- 
rester flashover, tree limbs shorting the conductors, or 
conductors whipping together on long spans. 


Eliminate the Shaded Area 


The shaded area in the chart at right represents the addi- 
tional fault-clearing ability of L-M high-speed Kyle 
reclosers. Kyle reclosers clear transient or non-persistent 
faults on the circuit with no significant damage to the 
system or interruption of service. 

All Kyle reclosers can be coordinated in series to provide 
complete transient protection over entire distribution system. 


Get Complete Information 


Ask the L-M Field Engineer for more informa- 
tion on how Kyle reclosers can be profitably 
applied to your system. Or write Line Material 
Company, Milwaukee 1, Wisconsin. In Can- 
ada: Canadian Line Materials, Ltd., Toronto 


13, Ontario. 
276 
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Chart shows primary line burndown characteristics for weatherproof wire. 
It also gives the maximum clearing time for high-speed Kyle reclosers and 
minimum clearing time for the average circuit breaker plus relay time. 
The shaded area represents the additional protection that can be obtained 
with Kyle reclosers in place of circuit breakers. 
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Kyle Type E 23 kv reclosers have large contacts and oil 
cross-blast method of arc extinction. This makes it 


outstanding for high-voltage application. 


Nine Kyle Type L heavy-duty, single-phase reclosers are providing high- 
speed clearing of transient faults and automatic disconnecting of 
permanent faults with minimum substation investment. 


Coordinated Automatic Protection 


from Substation to Customer’s Service 


Only Line Material offers a fully co- 
ordinated series of single-phase and 
3-phase reclosers that will provide com- 
plete transient fault protection from 
substation to load. 


Heavy-Duty Type R Recloser 


L-M Kyle reclosers are completely self- 
contained, fully automatic fault-protec- 
tive devices designed to replace breakers 
in substations with up to 100,000 kva 
fault capacity. L-M’s heavy-duty Type 
R 3-phase recloser provides simultane- 
ous tripping of all three phases, with 
reclosing and dual timing to permit co- 
ordination with fuses. This recloser also 
offers facilities to adapt almost any 
auxiliary relays and indicating equipment 
to supplement the normal series over- 
current tripping of the recloser. 


acest iu Line of Equipment 


Kyle Type R heavy- 
duty 3-phase reclosers 
ore available from 25 
& to 400 amperes, with 
symmetric interrupting 
ratings up to 6000 
amperes at 4.8 ky and 
below, and 4000 
amperes up to 14.4 kv. 


Kyle Type E intermediate- 
duty single-phase reciosers are 
available in normal load ratings 
from 5 to 100 amperes, interrupt- 
ing ratings up to 1750 symmetric 
amperes, for applications on 23 


Kyle Type H and 
3H single-phase and 
3-phase reclosers re- 
spectively, are avail- 
able in normal load 
ratings 5 to 50 am- 
6 peres, interrupting rat- 
ings up to 1250 sym- 
metric amperes, for 
rural applications on 
2.4 to 14.4 ky systems. 


Kyle Type L heavy-duty single- 
phase reciosers are available in 
normal load ratings from 25 to 280 
amperes, interrupting ratings up to 
6000 symmetric amperes at 4.8 kv 
and below and 4000 amperes up 
to 14.4 kv for substation applica- 
tion, or out on the line. 


Kyle Type 4H and 
6H intermediate-duty 
single-phase and 3- 
phase reclosers re- 
spectively, are avail- 
able in normal load 
ratings from 5 to 100 
amperes interrupting 
ratings up to 3000 
symmetric amperes, 
110 kv BIL, for urban 
applications on 2.4 to 
14.4 ky systems. 


Get Complete Information 


Ask the L-M Field Engineer for more in- 
formation on how Kyle reclosers can be 
profitably applied to your system. Or write 
Line Material Compan 

Milwaukee 1, Wisconsin. 

Canada: Canadian Line 

pater og Ltd., Toronto 13, 


RE MATERIAL hyle Recloser# 
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Photo courtesy Public Service Co. of Oklahoma 


He’s Using an “Idea Amplifier’ 
to solve a cost-cutting problem 


This Load Dispatcher’s aim at the moment is to 
coordinate regulation of hydro and steam genera- 
tion. On paper at least, this coordination con- 
tributes to lowest-cost operation, but in actual 
practice, its execution involves numerous factors 
—many of them variables, and far too complex 
to be calculated manually in a hurry. 


So the Dispatcher turns to electronics for 
amplification and execution of his idea. He uses 
the console in front of him to convert it to an 
electrical equivalent which is instantly calculated 
and telemetered in the form of control pulses to 
any given number of turbine governor motors 
simultaneously . . . and it’s all done with cost- 
cutting accuracy beyond the ability of even the 
best manual operation. 

The “amplifier” in this case is an Area Load 
Control console—a device with computing cir- 
cuits that functions as the brain of each Leeds & 
Northrup Area Load Control system. Already, 
these custom-engineered systems are installed on 
utility networks accounting for nearly a third of 
American generation. 
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Operating flexibility of Area Load Control is 
one reason for this preference. For when day-to- 
day operating conditions change (due to wet 
coal, loss of a cooling fan, unscheduled mainte- 
nance, etc.) Area Load Control provides the Load 
Dispatcher with the necessary flexibility to meet 
these problems as they arise. 


Next time you have an opportunity, talk with 
your power neighbors who use Area Control—get 
the benefit of their thinking plus the ideas of your 
own operating staff. It’s a method for turning in 
cost-cutting recommendations that work. 


330 LOAD-FREQUENCY CONTROL INSTALLATIONS 1927-56 





The day of most custom made bushings... big spare in- 


ventories... buying restrictions can be nearing an end 


What if your new suit had specially designed 
and custom-made buttons that cost ten dol- 
lars apiece to replace and had to be made to 
order by just one manufacturer? Does it 
sound ridiculous? Any more ridiculous than 
custom-made bushings on almost every piece 
of station pees yee basically the 
same job? 

This situation with ealibeane has prevailed 
for some 40 years. It has loaded stockrooms 
with costly frozen inventories of spare units. 
It has forced buyers to deal with a specific 
manufacturer for replacements without the 
benefits of an alternate source of supply. To- 
day, however, it is near an end—if the electric 
power industry wants it this way. ASA 
Standards are now in effect for bushings from 
23 to 69 kv. Higher voltages are on the thresh- 
old of standardization. But these standards 


can only be made to work by the force of 
buying policies. The man with the dollar to 
spend can still spend it how he pleases. 

Standard bushings can be completely in- 
terchangeable among different station appa- 
ratus, regardless of make. Subsequent appa- 
ratus purchases will not obsolete this emer- 
gency bushing stock. By simple adaptation, 
the slender new designs will fit most older 
equipment, thereby promising an end to 
today’s inflated stand-by inventories. 

Under standards, bushings will be like but- 
tons on a suit—necessary, of course, but 
available on the open market and inter- 
changeable. This is how it should be. This is 
how we want it. Do you? 

Promotion and support of standards by the 
electric power industry will answer this 
question. 





And may we add... 


ASA industry bushing standards 
relate to dimensional and electrical 
characteristics only, directed en- 
tirely toward reduced dimensions 
and interchangeability. They do 
not specify quality, manufacturing 
care, or a man’s knowledge of his 
business. They do not regulate 
price, or even more, value! 

For nearly 40 years, O-B has 
occupied a respected position in 
the bushing field. Our present 
bushing is the culmination of this 
experience, backed by years of re- 
search and implemented by new 
manufacturing facilities. 

The dependability for which 
O-B has been famous is present in 
still greater measure in our new de- 
signs. For bushings you can trust, 
specify O-B. 


Oxu1o Brass COMPANY 
MANSFIELD, OHIO 
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NEW 


WESTINGHOUSE 


50-KVAR 


CAPACITORS 
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Over-all view of mine. Each ore car in foreground contains about 60 tons of ore. 


Tracks are constantly being moved as pit en- Cables lie in the sun or rain without any pro- Shovel, being moved, carries 5000 feet of 
larges. Cables are moved with the tracks. tection. They don’t need any. cable with it in the steel box. 


Workman manhandles the cable trailing a Notice long span of this cable bridge and Shovels lift up to 18 tons in one bite; they 
churn drill as it heads for new location. extreme flexibility of cable in foreground. operate 24 hours a day. 
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lron ore mine 


finds Tiger Brand 


Amerclad 
in use since 1925 


Entrance poles and meter houses. Cables start from here, work at 440 
or 4000 volts. 


‘Ton PICTURES show one of the greatest open pit iron ore 
mines in the world. From pole-head to meter house to 
shovels and drills, Tiger Brand Amerclad electrical cable 
serves.as a flexible nerve system to supply the huge elec- 
trical*requirements of machines that operate 24 hours a 
day in temperatures that range from 100° in the shade to 
minus 40° in the shoulder-deep snow. 

Some of this cable has been in use since 1928, and it’s 
still good. 

Other cable is right in the blast area, where it is 
dragged over sharp rocks and pounded by dynamite- 
propelled boulders. Even this cable averages six to eight 
years of useful life. 

Look at the pictures and read the captions that tell 
about operating conditions. You’ll see why no heavy- 
duty electrical cable has a greater reputation than Tiger 
Brand Amerclad. Call your American Steel & Wire rep- 
resentative for the whole story. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS TIGER BRAND ELECTRICAL WIRE & CABLE 


A STANDARD TIGER BRAND CABLE FOR 
% EVERY SPECIAL JOB 


© asbestos wire and cable * varnished cambric cable 


* mold cured portable cord 
* shovel & dredge cable 
® paper & lead cable 


* interlocked armor cable 
_ ® special purpose wire & cable 


® aerial, undérground and submarine cable 


wom l tee 
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NEW UTILITY STATIONS, C-E EQUIPPED 


Includes only new stations on 
new sites placed-in operation since 
JANUARY 1, 1950. 


oem NEW BARRETT 


YATES 
DUNKIRK 
anaes 
a: 
CONTRA COSTA 
HAWTHORN 
NINEMILE POINT 
EDGE MOOR 
PALATKA 
JOHNSONVILLE 
DANSKAMMER 
BECKJORD 
HIGHGROVE 

BUN ae 
BLACK DOG 
INCI TG 
JOPPA 
Ms Vise 
PORTSMOUTH 
LAKE CREEK 
aE Ty. 
AURORA 
HENNEPIN 
aU NG: 
OAK CREEK 
TNE ae t's 
URQUHART 
KINGSTON 
FANT yeh 
MULLERGREN 
BARRY 
Ne) ai Mme VT. 
WILMINGTON 
aT teln 
SAGUARO 
MORRO BAY 
Ma titted 
JOHN SEVIER 
~ COLLIN 
MILLIKEN 
eoVIe NTS 


BARRETT 
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POWER STATION 
_ WKlo Serwece 


The Long Island Lighting Company increased its overall system capacity 
about 20 percent recently when the first unit of its Edward F. Barrett Power 
Station was placed in service 


Named for Mr. Barrett, chairman of the Board of LILCO, the new 
station makes immediately available an additional 170,000 kilowatts to the 
rapidly growing requirements of Nassau and Suffolk counties. The extent 
of this growth is best illustrated by the fact that 10 years ago this single new unit 
could have met the peak demands of the entire LILCO system. 


This fine new station is located on 128 acres of reclaimed marsh land near 
the village of Island Park. A tremendous amount of site preparation 
was necessary including the driving of some 3,100 foundation piles and the use 
of many thousands of yards of fill. Plans include complete landscaping 
of the site and special emphasis on noise and air pollution control. 


The new turbine-generator is served by a C-E Radiant Reheat Boiler Unit, a 


cross-sectional elevation and brief description of which appears below. 


The C-E Unit shown at the left is now in service at the Barrett 
Station. It is of the radiant-reheat type with a reheater section 
located between the primary and secondary superheater sur- 
faces. An economizer section is located below the rear super- 
heater section and regenerative type air heaters follow the 
economizer surface. This unit is designed to supply steam at a 
throttle pressure of 1800 psig with a primary steam tempera- 
ture of 1005 F, reheated to 1005 F. It is pulverized coal fired 
using bowl mills and tilting, tangential burners. Arrangements 
are made for alternate use of oil as required. 


COMBUSTION 


ENGINEERING 


Combustion Engineering Building B-972 
200 Madison Avenue, New York 16, N. Y. 





Steam Generating Units; Nuclear Reactors; Paper Mill Equipment; Pulver- 
izers; Flash Drying Systems; Pressure Vessels; Home Heating and Cooling 
Units; Domestic Water Heaters; Soil Pipe 
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TABLE VII 


DIMENSIONS OF FIVE R 
EACH HAVING A NO 
1700 AMPERES 


Outside Wall 
yiameter, j 
In, rion, t/D 


OUND COPPER TUBES, 
MINAL RATING OF 
AT 60 CYCLES 


Weight, 
Ib. per foot 
0.542 
0.195 , 9.59 
0.128 5.46 
0.096 : 4.46 

3.97 
3.99 


bus structures, 


Reducing Bus Costs with Thin-Wall Tubes 


Where mechanical requirements permit, bus costs can 
be cut through the use of tubular bus conductors with 
low wall-thickness-to-diameter ratios. 

The chart above shows how the weight of metal 
purchased goes down as the t/D goes down for five 
round copper tubes of the same nominal current- 
carrying capacity. 

What is true of round tubes is also true of other tub- 
ular bus shapes—low wall thickness giving decided 
electrical advantages. 

Round tubes in the standard pipe dimension, and 
thin-wall sizes also offer other advantages. You can 
utilize the great variety of stock sizes of supports, con- 
nectors, clamps, and other hardware in dealers’ stocks. 

For more complete information on the use of thin- 
wall tubes see the brand-new Fifth Edition of The 


American Brass Company's publication, “Anaconda 
Copper for Electrical Conductors.” This 62-page book- 
let has a wealth of general information on the proper- 
ties of electric conductors — plus convenient tables 
giving the electrical and mechanical properties of cop- 
per bus conductors for all the most commonly used 
sizes of the popular shapes. Much of the material has 
not heretofore been published. 


‘TECHNICAL SERVICE. The services of Anaconda specialists 


are available to help you in the solution of special 
problems involving the use of ANAconDA Bus Con- 
ductors. For such help—or for a copy of “Anaconda 
Copper for Electrical Conductors”—see your nearby 
Anaconda representative. Or write: The American 
Brass Company, Waterbury 20, Conn. 5699 


ANACON pA COPPER CONDUCTORS 


THERE’S AN ANACONDA ELECTRICAL CONDUCTOR FOR EVERY NEED 


ao Vee eo 


36 


ROUND TUBES 


aa aed 
Sor 1 ea 133 
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71,000, KVA, 301,400 volt 
e Ferranti generator 
six 37,000 kVA, 


ELECTRICAL WORLD 


Transformers 


for 


Hydro-Electric 


Schemes 


As specialists in the manufacture of 
transformers for more than 65 years, 
FERRANTI LTD. have been associated 
with many of the world’s largest hydro- 
electric schemes. More recent achievements 
include contracts for over 4,000,000 kVA — 
of large high voltage power reenre 
among which are :— 


‘ 


GARRISON DAM PROJECT 


Nine 33,333 EVA, 230,000 volt single- 
phase Ferranti transformers 
forming three 100,000 kVA banks 
have been sup ied to the US. 

neers. for the 


McNARY DAM PROJECT Six 
$6,000 kVA, 230,000 voit, single- 
phase transformers have been 
otdered by the U.S. Army Corps of 

for the McNary Dam 


Proje, Oregon. 


DALLES. DAM PROJECT The 
contract covers eighteen 63,000 kVA, 


23 KV and three 63,000 kVA, 
45 ne 


transformers 


— for the “Us Army Corps of 


Dalles Dam Project, 


7 


Twenty-six Ferranti teres power 
franstornees have abees ordered by 


rs with on-load tap 


ae “gear and two Ferranti 
0,000. kVA, -ON/OB, 3~phase, 50 

32/33 kV transformers with 
pe ada gear have been 
supplied for the Damodar Valley 
Power Scheme in India. 


London Office: KERN HOUSE - 36 KINGSWAY - W.C.2 


_ NEW YORK: Ferranti Electric Inc., 30 Rockefeller Plaza, N.Y.20 


TORONTO: ee Electric Ltd., Mount Dennis, Toronto 15, Ontario 


December 24, 


PLANTS 


GEM MILL : Chadderton, Lancs., England. 
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ALLIS-CHALMERS 


Protected against 


Network 
i d floodi 
ir) nsformers Se scams and 


given three coats of baked-on phe- 
nolic-base paint. Base and tubes are 
treated with a protective compound. 


ALLIS- 
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system needs 


ee 
Corpus Christi, 
Texas 


Central Power and Light Company Installs 
Allis-Chalmers network transformers 


for its own office building 


As a utility, Central Power and Light Company 
has had the opportunity to observe and compare 
the performance, reliability and maintenance ad- 
vantages of many makes of transformers. An appli- 
cation of Allis-Chalmers network transformers at 
CP&L’s office building is shown here. 

If you are planning to modernize or expand your 


Up goes another building in bustling Corpus Christi. 


network systems, investigate the many advantages 
of Allis-Chalmers transformers — advantages that 
have merited the complete confidence of Central 
Power and Light Company and utilities everywhere. 
For all the facts, contact your nearby Allis-Chalmers 
representative or write Allis-Chalmers, Power 
Equipment Division, Milwaukee 1, Wisconsin. 


Down into the vaults go Allis-Chalmers network transformers. 


High thermal 

capacities 

Liberal ducts throughout both 
the high voltage and low voltage 


coils assure ample circulation of 
cooling liquid. 


Special design of 

bushing seal 

Spiral-wound metallic gaskets 
adjust to changing operating con- 
ditions. Can be installed without 
grease or cement. 


Major gaskets 

eliminated 

Main cover and switch compart- 
ment are welded to tank. Oil sludg- 
ing and oxidation of insulation are 
held to a minimum. 


CHALMERS 
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with POLE TOP SWITCHING 


Type ALT-2 Two-Way 
Line Tap-off Switching 


# Me 


Type ALT-3 Three-Way 
Loop or Sectionalizing Switching 


ALTO LINE TAP-OFF SWITCHES . .’. 


provide new operating advantages with the Arc Restrictor 


Here's how you save costs on... 


@ CONSTRUCTION—one wood pole required instead of two or four. Mileage 
is increased: between switch locations when interrupting line charging 


current. 


@ INSTALLATION —a single rack for group of switches, requiring a minimum 
of installation time and effort. 


@ MAINTENANCE—only one assembly to inspect and service. 
@ RIGHT OF WAY-—less property to occupy. 


@ ALTO Two-Way and Three-Way Switching not only 
cuts costs of installation and maintenance, but provides 
a safe way to solve your growing switching problems. 
The R&IE Arc Restrictor quick-break horns snap the arc 
before it can start. 


® Start planning now for more economical line switch- 
ing ... write for ALTO Bulletin 1346B . . . ask to see the 


40 


motion picture test films which demonstrate the per- 
formance of the ARC RESTRICTOR. 


R&IE EQUIPMENT DIVISION 
1-T-E CIRCUIT BREAKER COMPANY 
GREENSBURG, PA. 
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Wire sculpture by Henry Szafarz 


The Inside Sto ry Beneath the surface, there’s a lot going on. 


An underground river of power surges through innumerable cables, supplying the 


electrical energy that keeps the entire community rolling smoothly. 


Throughout the nation, Simplex products are used extensively in such applications. 
This is particularly true of ANHYDREX XX, the ideal all- purpose cable for 
high-voltage use. This expertly engineered cable is popularly employed in the 2001 
to 35,000 volt range, and has a Conductor Temperature Rating of 90°C up to 5 KV 
(a rating never attained before the development of ANHYDREX XX). 
For more technical data, write for Booklet 1023. 
SIMPLEX WIRE & CABLE CO., 79 Sidney Street, Cambridge 39, Mass. 
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SIGN OF THE ARTISAN 
SYMBOL OF EXCELLENCE 


Next year Crescent will have devoted half a cen- 
tury to designing and manufacturing fine hand tools. 
The first tool in the Crescent line was the world- 
famous Crescent Wrench. Today, almost as many 
Crescent and Crestoloy Wrenches are purchased as 
all other makes of adjustable wrenches combined. 
In the past year several new tools have been added 
to the Crescent line, including open end, box, 
socket and pipe wrenches. More will be announced 
in 1957. If you demand quality, performance and 
long service in hand tools, look for the Crescent 
Trade Mark —Sign of the Artisan . . . Symbol of 


Excellence. 


Crescent is our trade-mark, registered in the United States and abroad, for wrenches and other tools. Sold by leading distributors and retailers everywhere and made only by 


CRESCENT TOOL COMPANY, JAMESTOWN, NEW YOR K 
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Across the nation, in the files of the Electric Power Companies, there are 
many instances in which investment of a relatively few dollars in protective 
relays could have prevented staggering losses. 

The following pages show the variety of Westinghouse relays available 
to protect your system—from generating station to neighborhood substation. 


you CAN BE SURE...1F ts Westinghouse 





Optimum 


station relaying 


early warning plus emergency stop 
for “protection in depth” 


Any fault in a generator, bus or power transformer is 
real trouble—but adequate detection, early warning 
and reliable tripping can minimize equipment damage 
and prevent complete replacement with brief 
outages rather than extended ones. Advance warning 
of impending trouble is often just as important as 
clearing faulted apparatus from the system. The key 
to optimum protection is “defense in depth.” 


Below is a representative group of Westinghouse 
relays for generating stations. They incorporate the 
unparalleled design for performance and reliability 
that has made Westinghouse the unquestioned leader 
in the field. Housed in Flexitest* cases, they give you 
greater accessibility for maintenance and testing— 
simple interchangeability. Your Westinghouse sales 
office has complete information. 

*Trade-Mark 
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Westinghouse 


CA—Generator Differential 
Relay — Basic generator 
protection for phase and 
ground faults. It initiates 
tripping of turbine throt- 
tle, main breaker, field 
breaker—and applica- 
tion of CO, extinguish- 
ers, if they are used. 


CV-8—Sensitive Generator 
Ground-Fauilt Protection 
—This relay will warn 
the operator or trip 
breakers, as you choose. 
It serves as early detec- 
tion of minor faults— 
warns or acts before seri- 
ous damage can occur. It 
has self-contained third 
harmonic filter. 


COQ—Generator Negative 
Sequence Relay—This unit 
sounds alarm or trips 
breakers in the event of 
unbalanced system con- 
ditions which could re- 
sult in generator damage 
due to rotor overheating. 


HLF—Generator Loss of Field 
Relay —This device 
sounds an alarm when 
the machine operates too 
far into the leading 
power-factor region and 
trips the generator break- 
ers in the presence of 
low terminal voltage due 
to partial or complete 
loss of field. 











TLLiLia &. 


: a! 


CA-6—Bus Differential Relay 
—Basic protection 
against phase or ground 
faults on major buses. It 
trips all generator and 
line breakers associated 
with the faulted bus sec- 
tion. 


| 
| 


LC—Linear Coupler Bus Dif- 
ferential Relay — High- 
speed, extra-sensitive, 
relay to trip all generator 
and line breakers associ- 
ated with faulted bus sec- 
tion. Air-core design of 
linear coupler eliminates 
errors of current trans- 
former iron saturation. 


a 


et Pe Pits 


ant Teh 


CA—Transformer Differential 
Relay—This unit detects 
faults in transformer 
bushings and trans- 
former windings. The 
action provides fast 
tripping of all associated 
breakers. The unit em- 
ploys self-contained cur- 
rent balancing iaps. 


a 


CA-4—Three-Winding Trans- 
former Differential Relay 
—This specialized unit 
offers the same protec- 
tion for three-winding 
transformers as does the 
CA for two-winding 
transformers. 








Transmission protection by 
carrier relaying 


assured continuity and stability through 
simultaneous tripping and isolation 
of faulted section 


Isolation and location of faulted transmission line sections, with 
the least possible disturbance to the system, can reach its greatest 
effectiveness only through comparative intelligence which will 
allow simultaneous tripping and high-speed reclosing at both 
ends of faulted line sections. 


Westinghouse directional-distance carrier relaying provides the 
ultimate in high-speed protection of transmission lines — and in 
flexibility of application. 


The comparative intelligence coordination is provided by carrier 
relaying of the Type KR for most applications. For lines with un- 
usually high attenuation or noise level, frequency shift carrier or 
special anti-noise equipments can be used to provide efficient and 
dependable service. 


This page illustrates HZ, HZ-4 and HZM relays which can 
be carrier coordinated — including frequency-shift applications. 
Complete application information and specifications are available 
from your Westinghouse sales office— or from Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa. 


Type HZ (at left) is the basic directional-dis- 
tance relay for high-speed protection of trans- 
mission lines. Type HZ-4, not shown, but 
similar in appearance, is a high-speed, sensi- 
tive, directional-distance unit especially suited 
to heavily loaded short lines where phase 
angle discrimination is necessary between 
load and fault impedance in the third zone. 
Type HZM, also similar in appearance, is the 
best and most efficient, flexible protection 
for long-line and high angle-line application. 
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The All-New Type KR 


Ever since “miracle” transistors were announced a few years ago, everyone has 
agreed that they would revolutionize the application of electronics . . . They 
have done just that to Westinghouse power line carrier. 


Tested since 1953 under regular utility service conditions, Type KR carrier has 
been in regular commercial service since June, 1955. Here’s what the testing 
under actual service conditions has proved: 


1. It has all the advantages of the Westinghouse carrier you have been using 
— PLUS — 


Cuts your maintenance costs—because of the extreme long life of transistors. 


Uses no floor space at all — Flexitest* case mounted compared with con- 
ventional 18 cubic foot cubicle construction. 


Cuts your battery system requirements — from 250 watts to less than 25 
watts per set. 


Printed circuits, plug connectors, Flexitest case mounting, simplified adjust- 
ment and greatly improved selectivity — provides rugged stability and 
additional channel possibilities. 


Complete details are yours for the asking at your nearby Westinghouse sales 
office. Ask about Microwave, too. It will implement your present system if you 
need more channels — give you a big advantage in rough terrain. 

*Trademark 





Distribution relaying upgrades 
service... gives 
top protection, too 


It’s epidemic! Growing pains in distribution systems. If space is at a premium 
in your substations—and it undoubtedly is—then new CO and CR relays, 
reduced in size by one-third, offer you a big advantage. You can use them in 
modernization programs—revision of old systems into reconnected loop 
systems. You gain in space required—eight relays where only five could be 
accommodated before. And, in addition, you gain the Flexitest case features— 
including chassis pull-out test facilities and strap connections to eliminate the 
maze of wires. 


The basic relays are the CO (overcurrent) and the CR (directional over- 
current). In addition, the HRZ is available where a high-speed distance unit 
with timed back-up is particularly important. 


Incidentally, space-saving, important as it is, is not the whole story. Talk to your 
Westinghouse relay specialist about the improved operating characteristics, 
lower burdens and other features of the completely redesigned series of over- 
current and directional relays. 


Type CO overcurrent relay. Type CR directional overcurrent relay. 


HRZ —High-Speed Protection Coordinated With 
Existing Low-Speed Relays 


High-speed phase protection for 90% of a line section plus 
inverse time backup is available in HRZ directional over- 
current impedance relays. This relay is ideally suited for sub- 
transmission lines where it is often desirable to provide high- 
speed protection and effective coordination with induction 
disc relays on adjacent line sections of the system. 
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This engineering team 


can beat trouble to the draw 


Today’s—and tomorrow’s—fantastic appetite for and dependence on 
electric energy makes prolonged system outages and extensive equip- 
ment damage more intolerable than ever. Planned system relaying 
meets the problem head-on. 


Minimizing equipment damage and system disturbance is accom- 
plished only when system design and relay application are a coor- 
dinated effort. This requires close cooperation between the system 
planning engineer, the transmission and distribution engineer and the 
relay engineer. The Westinghouse relay and system engineers can also 
be valuable additions to the coordination team. These men can operate 
with outstanding effectiveness in the prime interest of the Electric 
Power Company—adequately protecting a tremendous capital invest- 
ment—and insuring the optimum in customer service. 


CP 1039 
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MORE PROOF THAT DE LAVAL OFFERS 
THE BEST TURBINE PROTECTION! 


Since 1920 


Philadelphia Electric Co. 
has installed 


DE LAVAL 
PURIFIERS! 


De Laval “Uni-Matic” Purifier No. 67-13 
at Philadelphia Electric’s Delaware Sta- 
tion...continuously delivers a highly 
purified oil at maximum capacity and 
minimum expense. 


ne LIST 


DE LAVAL PURIFIERS 
Purchased by 
PHILADELPHIA ELECTRIC CO. 


Date of ; 


Philadelphia Electric Company's Cromby clecivie generating station, located 
along the Schuylkill River, near Phoenixville, Pa. This station, completed in 
1955, has a generating capacity of 385,000 kilowatts. 


CIT Pa tt het pee at tt pt IND SD tt ty tt 
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SEPARATOR COMPANY 


Nee oe nD 


THE Of LAVAL SEPARATOR COMPANY Poughkeepsie, New York + 427 Randolph St., Chicago 6 + DE LAVAL PACIFIC CO. 201 E. Millbrae Ave., Millbrae, Callf. 
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FOR FAULT FINDING 


TRAINED MANPOWER AND © 
GENERAL ELECTRICS NEW 


NEW TYPE PM-21 OSCILLOGRAPH has exclusive roll-out chassis that 
saves time and reduces cost of operation and maintenance. Roll 
it out and all parts are accessible for convenient operation. Roll 
it in and the oscillograph is out of the way. The instrument is 
protected by a metal door on which a trouble light and operations 
counter are mounted. For greater versatility in recording many 
variables, the new PM-21 holds from 1 to 22 bifilar galvanometers. 
It has space for 11 bifilar and 60 pencil-type or 18 bifilar and up 
to 14 pencil-type galvanometers. 


QUICK ACCESS TO ALL VITAL PARTS is assured by the unique design 
of the PM-21 automatic oscillograph. Lamps can be easily removed 
and replaced by simply lifting off the record holder and swinging 
out the lamp holders. Semi-skilled personnel can replace burned- 
out lamps because no optical adjustments are necessary. Quick 
access to other parts of the oscillograph is provided through hinged 
doors in the case. The entire cover can be removed by loosening 
three fasteners. All controls for the instrument are grouped in 
front for greater convenience of operation. 














FOR SYSTEM CHECKING 


IMPROVE SYSTEM MAINTENANCE 
PM-21 AUTOMATIC OSCILLOGRAPH 


SEPARATE PAPER HOLDERS are used in the PM-21 oscillo- 
graph to allow removal of the exposed paper at any time for 
development. After removal of exposed paper, an extra holder 
can be attached for continuous recording while the exposed 
paper is being developed. Up to 200 feet of unexposed paper 
may be placed in the upper holder, allowing up to 150 oscil- 
lograms without reloading. By replacing the automatic record- 
paper holder with a general-purpose holder, the PM-21 
becomes a portable, general-purpose oscillograph. 


Rapid analysis of system performance saves 
valuable manhours in locating faults and reduces 
shutdowns caused by faulty circuit breakers, 
relays, current and potential transformers. 


If engineering manpower is a critical item at your plant, then 
General Electric automatic oscillographs offer an opportunity 
to stretch your limited manpower. With automatic oscillographs, 
engineers quickly get the information needed for analyses of 
system performance and operation. Lost time is minimized in 
locating faults, evaluating transient disturbances and checking 
circuit breaker and protective-relay performance. Corrective 
measures can be defined from oscillograph records, allowing you 
to take remedial action immediately. For best results, oscillo- 


graphs should be located at major substations throughout the 
system. Contact your sales representative for further informa- 
tion, or write Section 585-33, General Electric Company, 
Schenectady 5, New York. 


GENERAL @@ ELECTRIC 


ALSO AVAILABLE from General Electric are a 7-channel automatic 
oscillograph (below left) and a portable general-purpose oscillo- 
graph for testing circuit breakers, relays, etc. (below right). 





GENERAL 
CABLE’S 


HIGH 
QUALITY 
CONTROL 


CABLE 
with 


Te 


IMPROVED 
COLOR 
EODIING 


To preserve the superior physical 
characteristics inherent in black 
neoprene, General Cable applies 
a colored synthetic rubber base 
coating supplemented, where 
necessary, by spiral striping over 
the black neoprene jacket of 
individual conductors. 

This new, carefully developed 
method of color coding the 
individual conductors of multiple 
conductor cable results in 
superior quality, brighter colors 
and an extra tough coating 

for permanence. 

Station, Traffic, Elevator and 
penne nee egret so FT le Railway control cables are color 
praatbececncaetie inh shieatenbarieaneanitib “ ' coded in accordance with 
Ra Periden Mars. IPCEA Standard color sequence 

and to customer’s specifications. 


GENERAL CABLE CORPORATION, 
420 Lexington Avenue, 

New York 17, N. Y. 

Offices and Distribution Centers 
Coast-to-Coast. 


for quality and service... specify G Ee Re Ee RAL CA & L. Ee 
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INSTRUMENT TRANSFORMERS 


Flexibility for 
growing loads 


For load growth to 800 amperes, Sangamo Type R Transformers 
... either with or without enclosures ... give needed flexibility. 
Pre-wired Metering Units usually consist of a pole top enclosure 
for transformers and an eye level metering unit with test switches, 
for either primary or secondary installation. 
Transformer-Meter Mounts are single units, with both trans- 
formers and either socket or bottom connected meter, for 
secondary service only. 

These factory assembled units eliminate the costs of “on the job” 
internal wiring and assembly. 

Ask your Sangamo Representative or write us for Bulletin 570 
for detailed information on these economical transformer meter- 
ing units. 


SANGAMO ELECTRIC COMPANY, Springfield, Illinois 


Sangamo pre-wired 
metering unit trans- 
former cabinet for 
secondary metering of 
three-phase 4-wire 
circuits. Cabinet con- 
tains Type RF-6A o ji P Pre-wired Metering 
Current Transformers. —— . Unit—a typical con- 
; venient and eco- 
nomical installation. 


Outdoor-installed Sangamo Trans- Indoor-installed Transformer- 
former-Meter Mount. All necessary Meter Mount with bottom con- 
components and connections are nected meter and test switch. 
contained within the factory- 

assembled unit. $™56-10 





North West Seventh Street, leading to the famed Orange 
Bowl. Normally a heavily travelled thoroughfare, the high- 
way is jammed with cars on game days and evenings. Fast, 
safe handling of traffic becomes a vital consideration. 


The Orange Bow! itself—+focus of all the traffic. L-M Spher- 
olites light the way to and around the bow!l’s trafficways. 
At right, one of the Spherolites on a steel pole, showing the 
neat appearance of the installation engineered by F.P.& L. 


gem e 


wT oh he 


wot Fe @. . 


Tt 
Per  knah 
ed a 
a 


es oe 


Night view from the same location. Well diffused lighting of 
ample intensity was installed by Florida Power & Light to 
permit fast movement of traffic consistent with traffic safety. 
Light is directed at the highway by L-M Spherolites. 





Aerial view of Miami's famed Orange Bowl. The 
thousands of spectators give an idea of the traffic 
problem before and after games. 


L-M Luminaires Light The 
To Miami’s Famous Orange Bov 


Florida Power & Light Company engineers modern installations to provide 
cities like Miami with better lighting at lower operating and maintenance costs. 


Miami’s fabulous Orange Bowl has pin-pointed 
the Magic City’s growing traffic problem. 
Doubling in permanent population since World 
War II, Miami is also host to tens of thousands 
more in the fall and winter seasons. 


On football nights when the University of 
Miami Hurricanes play before 30,000 to 50,000 
fans, for the magnificent New Year night pag- 
eantry, and for the many night high school 
football games, North West Seventh Street, 
Miami’s newest white way leading to the glit- 
tering Bowl, is jammed from curb to curb 
with traffic. 


To meet this critical traffic problem, the 
thoroughfare was recently equipped with L-M 
luminaires of 10,000 lumens each and was 
widened and repaved. Light standards are 
spaced at 65-foot staggered intervals for al- 
most three miles. Result: traffic flow has been 
speeded greatly and safely, a tribute to sound 
engineering and planning. 


Florida Power & Light Company finds that 
the installation of modern units such as L-M 
provides has greatly reduced repair-crew time 
and replacement cost. With 17,700 street lights 
in Miami to service, the company can now 
keep the city better lighted and its crews can 
cover more territory. Florida Power & Light 
recently engineered a similar white way in- 
stallation at Fort Lauderdale, where L-M sup- 
plied the 235 luminaires. 

The new L-M Spherolites® on Seventh St. 
were selected because they give maximum light 
up and down the street, yet provide broad, 
even areas of illumination. This better lighting 
increases safety and thus speeds up traffic and 
helps ease the overloaded traffic conditions. 

For details of these and other L-M lumin- 
aires, ask the L-M Field Engineer for informa- 
tion, or write Line Material Company, Mil- 
waukee 1, Wisconsin (a McGraw Electric Com- 
pany Division). 


“Uni-Ballast” is a Line Material Company trademark, 


ail 


) LINE MATERIAL — 


TAReA- 


L-M's famous Spherolite® provides 
highly efficient lighting, wide choice 
of light patterns, for incandescent 
lamps up to 575 watts on multiple 
circuits, 10,000 lumens on series cir- 
cuits. L-M also manufactures the most 
advanced equipment for mercury 
vapor and fluorescent street lighting, 
the economical new Uni-Ballast sys- 
tem for series mercury vapor, and the 
famous CW ballast for multiple mer- 
cury vapor. Also available: L-M 
Street Lighting Application Recom- 
mendation Service, to help you get 
best results from your street lighting, 


213R 
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WEATHERPROOF 


ASCR + ALL-ALUMINUM + AAAC 


DUPLEX 


ARMORED SERVICE DROP 


TRIPLEX 


BUILDING WIRE 


QUADRUPLEX SERVICE ENTRANCE CABLE 


December 24, 1956 @ ELECTRICAL WORLD 





RECTANGULAR BUS CONDUCTOR 


YOUR KW DISTRIBUTOR carries a wide range of the 
KW products shown here. So why not take full advan- 
tage of this convenient local source of supply? Make it 


TUBULAR BUS CONDUCTOR 


9 
your "%q distributor carries it ! 


a habit to call your KW distributor first. (Refer to 


the list shown and see your local telephone directory.) 


SOLID BUS CONDUCTOR 


Kaiser Aluminum & Chemical Sales, Inc., Executive 
Office, Kaiser Bldg., Oakland 12, California; General 
Sales Office, Palmolive Bldg., Chicago 11, Illinois. 


See “THE KAISER ALUMINUM HOUR.” Aiternate Tuesdays, 
NBC Network. Consult your local TV listing. 


Kaiser Aluminum 


Aluminum is the answer to Adequate Wiring 


KAISER ALUMINUM DISTRIBUTORS 
CONVENIENTLY LOCATED TO SERVE YOU: 


Brown-Roberts Electric Co. 
Capital Electric Supply 

Central Electric Supply Co., Inc. 
Champion, Inc. 

Corpus Christi Hardware Co.,, Inc. 
Crescent Electric Supply Co. 
Cummins Supply Co. 

W. E. Duncan Co. 

Electrical Wholesalers, Inc. 
Eoff Electric Co. 

Evans Electrical Supply Co. 
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Fairmont Supply Co. 
Florida Electric Supply, Inc. 
Gem City Electric Co. 
General Electric Supply Co. 
Heider Electric Supply 

H. E. P. Supply Co. 
Hunsicker Brothers 
Interstate Electric Co. 
Stuart C. Irby Co. 

Line Material Co. 


Lighting Fixture & Electric Supply Corp. 


1956 


Mack Electric Supply Co. 
Maydwell & Hartzell, Inc. 
Monroe Hardware Co. 

Nelson Electric Suppiy Co. 
Ozark Electric Supply Co. 
Southern Minnesota Supply Co. 
Stubbs Electric Co. 

Temple, Inc. 

United Electric Supply Co. 
Vermont Hardware Co., Inc. 
George H. Wahn Co. 

Waltrip Electric Co. 

Weaks Supply Co. 

Wells Electric Supply Co. 
Westinghouse Electric Supply Co. 
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New Westinghouse unit 
at Burlington Generating Station 
Public Service Electric and Gas Company 


sets record at 9090 Btu / kwhr 


In accordance with the rating procedure of the Federal Power 
Commission, this Westinghouse 200,000-kw turbine-generator proved 
to be the most efficient unit in the country during its first 

six months of operation. Its 9090 heat rate was 20 Btu/kwhr lower 
than the best station rate. 


It is a tandem-compound, triple-exhaust, 3600-rpm machine, designed 
to operate at steam conditions generally above those in common 
service today: 2350 psig, 1100° F throttle temperature, 

and 1050° F reheat temperature. The generator is hydrogen 

cooled, with the rotor cooled by hydrogen flowing 

through hollow field conductors. J-50592 


you CAN BE SURE...1F ITS qw} 
Westinghouse 
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Longer engine life 


One of 9 reasons why you'll find 


International Trucks 


cost least to own! 


INTERNATIONAL engines are all-truck 
built. They are not adapted from pas- 
senger car designs—they contain no 
passenger car parts. 

Every component of every INTER- 
NATIONAL engine is built to do a 
truck-sized job—built to give you 
longer engine life. 

The pictures below show you some 
of the other reasons why INTERNA- 
TIONAL Trucks will save you money 
over the years. Actual records kept 


41 Lasting, usable all-truck power with 
six-cylinder, high torque engines. Timing 
gears are precision machined for longer, 
quieter operation. Sturdy, heat-treated 
crankshafts have big bearing areas for 
trouble-free operation. 


A True geometric steering for safer, eas- 
ier handling end short turning circles. 
Steering gears are mounted ahead of the 
front axle. Steering wheel is located in a 
natural, comfortable position. Power 
steering available on all models. 


by fleet operators prove* that INTER- 
NATIONALS cost least to own! By 
spending more to build a truck—by 
putting more quality into it— INTER- 
NATIONAL gives you a truck that costs 
least to operate. 


If you want to save real money in 
operating your trucks, the man to see 
is your INTERNATIONAL Dealer. Give 
him a ring today! 


*Signed statements in our files, from fleet opera- 
tors throughout the U.S., back up this statement. 


2 Seventeen factory-built bodies—3 pick- 
ups, 4 utilities, 1 panel, 1 Travelall,® 4 
stakes and 4 platforms—104 combinations 
of bodies and models. Small or large 
loads, light or heavy, INTERNATIONAL 
meets all your requirements exactly. 


5 Safe, straight-line stops with less pedal 
pressure. Longer lining life with self- 
centering, self-energizing brakes that 
evenly distribute stopping effort over en- 
tire lining area. Powered brakes standard 
or available on all models. 


December 


® 


INTERNATIONAL HARVESTER CoMPANY, CHICAGO 
Motor Trucks « Crawler Tractors 
Construction Equipment « McCormick® 
Farm Equipment and Farmal!l® Tractors 


3 Exclusive Comfo-Vision cabs feature 


colorful good looks, roomy comfort and 
life-saving safety. Soft, 3-men-wide seats, 
plenty of head and leg room make driv- 
ing easier, less tiring. Wide, undistorted 
vision and low sloping hood. 


6 Transmissions and rear axles in this 
range of models are offered in a wide va- 
riety of combinations to meet every re- 
quirement. You get the right capacity and 
proper final drive ratios for both speed 
and power... most economical operation. 
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There are 27 basic conventional INTERNATIONALS in this 
4,200 through 22,000 Ibs. GVW class . 
combinations of bodies and models. Powered by 14 dif- 
ferent engines, gasoline and LPG, with up to 212 hp. Every 


Bovina 


7 Long, strong front and rear springs 
cushion the load and driver against road 
shocks and vibrations. Designed for better 
load support, smoother riding and longer 
life. Rear-shackled front springs increase 
stability and life. 


ELECTRICAL WORLD e@ December 24, 


. . 104 different 


8 All-wheel-drive Internationals have the 


extra traction and pull needed for all off- 
highway operations. Completely factory- 
built with 7,000 to 33,000 lbs. GVW. Low 
height with ample ground clearance. Com- 
plete selection of equipment. 


1956 


component of every model is built to save operating and 
upkeep costs... built to last and make more profits for you. 
Other INTERNATIONAL public utility trucks include all- 
wheel-drive models with 7,000 to 33,000 lb. GVW ratings. 


9S World’s most complete line. There is 


an INTERNATIONAL “tailor-made” for every 
truck job, 1% tonners to 90,000 pounders. 
Choice of 4-wheel, 6-wheel and all-wheel- 
drive models, conventional and COE de- 
sign. Every one built to cost least to own. 
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Commonwealth Edison joins 345-kv network; 


USES 300 MILES OF 


Now under way is Commonwealth Edison Com- 
&® pany’s interconnection to the 345-kv network of 
the American Gas and Electric system. This new super- 
high voltage line, like the existing huge network, will 
use Alcoa® Expanded ACSR. 
Using 300 miles of 1.75-in., 1,414-MCM Alcoa Ex- 
panded ACSR, the Edison portion of the new tie will 
consist of 50 miles of double-circuit 345-kv trans- 
mission line. This line begins near Chicago in a new 
switching station at Goodings Grove, Illinois, and will 
extend to a point in Indiana. 


Why Expanded ACSR used 


Expanded ACSR is aluminum conductor whose di- 
ameter has been increased, or expanded, by inserting 
nonmetallic strands between the steel core and outside 
layers of aluminum. It provides the necessary diameter 
to minimize corona and radio influence (RI) effects 
on super-high voltage lines. 

Being expanded, it provides an economical balance be- 
tween diameter and current-carrying capacity. Illus- 
trated is Alcoa’s standard 1.75-in. Expanded ACSR; 
other Alcoa combinations of aluminum, filler and steel 
core are available, depending on electrical and me- 


Sis chanical requirements. 
THE ALCOA HOUR Television's Finest Live Drama Alternate Sunday Evenings 
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ALCOA EXPANDED ACSR 


Expanded ACSR—an Alcoa development 


Alcoa research into Expanded ACSR started 30 years 
ago. It has made practical the use of single conductors 
for the super-high transmission voltages of today. 
Because of Alcoa’s continuing investigations, every 
inch of Expandéd ACSR in use today is made to Alcoa 
design. All future Expanded ACSR will also be based on 
the firm foundation of these early Alcoa developments. 


1933 First lengths made and tesied at Alcoa’s labs 

1934 Test spans of 1.40-in. Expanded ACSR installed 
in West Coast line (still operating) 

1938 Patented by Alcoa 

1946 1.65-in. and 2.00-in. Expanded ACSR furnished 
for Tidd 500-kv field tests 

1950 Construction started on 330-kv line 

1952 Long 1.60-in. Expanded ACSR line energized 

1955 730 circuit miles operating at 330 kv 

1956 High altitude tests started at Leadville, Colorado, 
using 1.40-in. and 1.65-in. Expanded ACSR. 


The same Alcoa Conductor and Accessories, engineer- 
ing talent and production facilities that gave these de- 
velopments for super-high voltages to the industry are 
always at your service. When you have transmission 
problems calling for special conductor, bring them to 
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Alcoa. No one is better equipped to help you solve 
them. Just call your Alcoa sales office, or write ALUMI- 
NUM COMPANY OF AMERICA, 2306-Z Alcoa Building, 
Pittsburgh 19, Pennsylvania. 


Construction details of 1.75-in. Expanded ACSR 


(A) 32 x .1500-in. aluminum, right-hand lay; (B) 26 x 
.1500-in. aluminum, left-hand lay; (C) 2 x .1654-in. 
aluminum and 12 paper-filler twine, right-hand lay; 
(D) 2 x .1654-in. aluminum and 8 paper-filler twine, left- 
hand lay; (E) center core, 1 x .0977-in. steel; next layer, 
6 x .0977-in. steel, left-hand lay; over that, 12 x .0977-in. 
steel, right-hand lay. Aluminum strands in the filler 
layers are to maintain metal contact throughout the di- 
ameter and to serve as support for the outside aluminum 
layers. Expanded ACSR is an Alcoa development. 


Your Guide 4 
to the Best in © 


Aluminum Valve ELECTRICAL CONDUCTOR 


ALUMINUM COMPANY OF AMERICA 





TYPICAL ASSEMBLY WITH TELESCOPING SEC- 
TION CLOSED. Closure requires only two 1-piece 
round lifetime gaskets—easy to place and remove. 
Simple, powerful V-clamp couplings distribute 
clamping pressure uniformly around the ring. 


TYPICAL ASSEMBLY WITH TELESCOPING SEC- 
TION OPEN. Two-way sliding telescoping section 
provides easy access to connectors—simplifies 
inspection and maintenance. 


simplifies installation and inspection 


All-welded aluminum basic assemblies— 
joined together with 2-way sliding tele- 
scoping sections—cut installation and 
inspection time. A V-clamp closure and a 
1-piece round gasket in each telescoping 
section joint assure a permanently tight seal. 
This new design reduces gasketing 75%. 
In addition, it combines great strength and 


light weight with structural simplicity. And 
smooth inside surfaces prevent the accumu- 
lation of moisture. 

Bulletins 10004-A and 10004-B describe 
I-T-E Isolated Phase Bus designs. For copies 
of these bulletins, write I-T-E Circuit 
Breaker Company, 19th and Hamilton Sts., 
Phila. 30, Pa. 


I-T-E CIRCUIT BREAKER COMPANY . Switchgear Division 
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EDITORIALS 


Winter Heating Can Balance Hot Weather Loads 


If nothing else, Electrical World’s Electric Space 
Heating and Heat Pump Conference earlier this 
month (p 70) pointed up two facts of utility life 
that no one can ignore: The urgency of the air 
conditioning and summer peak problem, and the 
increasing pressure to fill in winter valleys. 

A speaker from one summer peak company told 
of a 10-point drop in load factor in just the past 
four years. And such could be the lot of a great 
many other utilities before too long. A survey 
presented by Middle West Service Co shows that 
by 1965 utilities serving 78% of electric customers 
will have a summer peak. 

“This means to a varying degree these com- 
panies will be faced with the problem of higher 
loads in hot weather when system capability is 
less,” said the board chairman of a Midwest utility. 
The result: “A decreasing annual load factor and 
a corresponding decrease in net return.” 

This gentleman spoke from experience. His 
company already is shackled with a summer peak. 

To compensate for this, it became clearly evident 
that the sought-after wintertime load would have 
to be a big one. And it became equally evident 
that there is only one load big enough to do it: 
electric space heating. 

Declared one chief executive: “For some time 
we have been actively promoting those electric ap- 


pliances which would improve our load factor— 
residential lighting, the electric kitchen, home 
laundry, and electric water heating with emphasis 
on quick recovery. While these programs have 
helped to increase our kwhr sales, the problem is 
too big for the normal accepted electric appliances 
to solve. The only answer is the ‘all-electric home’ 
—which includes electric space heating.” 

Judging from the turnout and interest at the 
conference, more and more utilities are coming to 
recognize this. But more important is the increasing 
number of utilities who are doing something about 
it. Electrical World’s survey soon to be published 
revealed that nearly one-half of 100 companies 
questioned now are promoting the heat pump and/or 
complete resistance heating. Some 15 more plan to 
do so next year or are considering it. 

As these companies develop their heating sales 
programs, their present concern over summer peaks 
may eventually reverse itself. In time the problems 
well could be: 

1. How far is air conditioning really going? 

2. How far can we go with heating without again 
letting the tail wag the dog? 

But in the meantime, the road ahead is clear 
for a substantial increase in momentum in the field 
of electric resistance heating; the heat pump; and, 
in fact, the all-electric home. 


A Test That Should Alert the Industry 


Electric utilities, particularly, should be alert 
to the pitfalls in a disaster warning system that 
is soon to be tested in a midwestern city. 

The scheme pending test is one of two proposed 
systems. It uses the power system network to transmit 
a 540-cycle signal over the distribution system. This 
signal would actuate alarm devices plugged into 
convenience outlets in homes and other buildings. 

Through this scheme the Federal Civil Defense 
Administration hopes . . . “to alert large segments 
of the population, especially those beyond the range 
of sirens, to an impending enemy attack.” 

Such a scheme . . . in which the power system 
is used as a communication system upon which 
public safety would depend . . . raises many ques- 
tions: 

¢Is responsibility for establishing and maintain- 
ing a disaster warning system properly a function 
of an electric power distribution system? 

© Who bears the responsibility and possible lia- 
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bility for satisfactory operation of the system? 

e Will the signal interfere with the functioning 
of other carrier systems upon which reliability of 
electric service may depend? 

© Who will provide for and bear the cost of main- 
taining transmitting facilities installed in utility sub- 
stations to impress the signal on primaries? 

e Will such a carrier system perform adequately 
on a primary distribution system that incorporates 
a substantial concentration of capacitors? 

e Will ac cable network systems transmit such a 
carrier signal satisfactorily? 

¢ Would malfunctioning or non-operation of the 
signal system, regardless of responsibility, be at- 
tributed to the companies with resulting damage 
to public good will? 

As we see it, these fundamental questions and 
many others should be examined fully and carefully 
before any steps are taken to establish such a system 
on a national basis. 
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ELECTRICAL WEEK LAST MINUTE 


Billions of Kwhr 


“a OUTPUT 


12.5 


Week ended Dec. 15, 
2.0 12,220,000,000 Kwhr 
Up 5.3% 


1.5 


11.0 


Atomic Energy Commission 

requirements — 1,125,000,- 

000 kwhr (Electrical World 

estimate). Excluding AEC, 
9.5 


output increase was 5.7% 


9.0 
J F M A M J 


Per Cent Change From Previous Year 


Total New Mid. Cent. West South- South Rocky Pacific 
US Eng. Atlan. Ind. Cert. east Cent. Mount. NW SW 


Dec. 15 +5.3 +48 43.4 +4.8 +8.6 +2.0 +11.6 +9.4 +7.7 +9.7 
Dec. 8 +5.4 +4.1 +2.2 +4.0 +7.5 +3.4 412.4 49.3 +10.7 +-9.8 
Dec. 1 +6.3 +5.9 +4.9 +49 +6.1 +7.0 +8.1 +7.4 +9.1 +8.1 


Seasonally Adjusted Index 222.6 Week Ago 222.4 Year Ago 211.5 


Here are the issue’s highlights . . . Kansas G&E Pres Gordon Evans told EW’s 
Space Heating & Heat Pump Conference that utilities have been “cautious 
and safe rather than forward-looking and progressive” in pursuing the fabulous 
potential of the all-electric home . . . Pacific Power & Light hires four Hun- 
garian refugees . . . Consumers Public Power District foresees no “Seawolf 
type troubles” with its proposed sodium-cooled reactor . . . Sleet storm knocks 
out 100,000 New Jersey and Connecticut utility customers . . . Georgia group 
to get first U.S. 17.5-Mw gas-steam generator unit. 


Arkansas Power & Light gets two mill rate increase amounting to $1.5 million 
annually. Arkansas Public Utilities Commission granted the increase following 
receipt of an interim “cost of service” study made by James M. Honacker, 
special commission consultant. Honacker had recommended the increase in 
order to give the company relief until his final report is made early next year. 


Recent ice storm hit Union Electric Co for a $250,000 loss, including damage; 
to power lines and emergency overtime pay to 741 repairmen. 


A new 5-kv magnetic circuit breaker with a two-cycle interrupting time has been 
developed by Westinghouse for use on 4.16-kv distribution systems. The 
600-amp breaker, with interrupting capacity of 30,000 aap (40,000 momen- 
tary), can be applied where conventional 150-Mva breakers are now used. 


Congratulations . . . Herbert J. Scholz and Ernest C. Gaston are elected chairman 
of the board and president, respectively, of Southern Services, Inc . . . Newly 
elected vice presidents of General Electric Co are William S. Ginn, general 
manager of the Transformer Division, and Jack S. Parker, general manager 
of the firm’s Aircraft Gas Turbine Division . . . Combustion Engineering appoints 
Waiter S. Bencher vice president. 
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NEWS OF THE INDUSTRY BRIEFLY TOLD 


Washington Wire . . . Administration’s stand on the proposed high Pleasant Valley 
dam on Snake River is still up in the air. Following conference with Interior 
Secretary Fred Seaton on Northwest power problems, presidents of major 
utilities in the area indicated there is still no decision on the recent Pleasant 
Valley proposal. Company presidents attending the conference were Kinsey 
Robinson, Washington Water Power, Paul B. McKee, Pacific Power & Light, 
and Jack Corette, Montana Power . . . There was no immediate opposition to 
Power Reactor Development Corp’s application for exemption from the Utility 
Holding Company Act. The firm requested that Securities and Exchange 
Commission declare that PRDC is not an electric utility as it will generate 
only steam which it will sell to Detroit Edison . . . Recent atomic power policy 
statement issued by American Public Power Association calls for federal con- 
struction of nuclear power plants and strict application of the preference clause 
in marketing the energy from these plants. 


Westinghouse Electric’s Meter Division plant employees, Raleigh, N. C., voted 
recently 459 to 195 to remain non-union. Election was conducted by NLRB 
and was the second attempt of International Union of Electrical, Radio, and 
Machine Workers (AFL-CIO) to organize the Raleigh plant. 


critical power situation caused by frequent breakdowns in its present steam gen- 
erating units has led Decatur’s city council to approve a 10-year pact with 
Indiana & Michigan Power Co to supply the city with a 7,000-kw maximum 
demand bloc of power. Construction will start soon on lines to connect I&M 
lines with the Decatur distribution system. 


Southeastern Wire . . . Carolina P&L spins 180,000-hp unit at its Cape Fear 
River plant . . . Mississippi P&L grants employees a wage increase of about 5%. 


“Are You Considering Electric Heat?” is the title of a new customer-information 
booklet issued by Seattle (Wash.) Lighting Dept. Aimed at homeowners plan- 
ning a heat system, the booklet gives information on installation of heating 
equipment, insulation, comparative cost, and rates. For copy, write Paul J. 
Raver, superintendent. 


ABOUT PEOPLE IN THE INDUSTRY 


“Important factors in the great gains in domestic use of elec- 
tricity,” reports Donald S. Kennedy, president of EEI and of 
Oklahoma G&E, are the “wide-spread acceptance of elec- 
tricity’s contribution to better living,” shown by “the accelerating 
use of major electrical appliances,” and the “practically uni- 
versal use of promotional rate schedules.” For the EEI presi- 
dent’s full year-end report, see next week’s EW. 


Niagara Mohawk Power Corp will “consider” a proposal by a 
Watertown city council member to take over the city’s $1.5- 
million power station and municipal electric distribution system, 
says Pres Earle J. Machold. Niagara Mohawk would pay 
Watertown “about $100,000” a year under the proposal. The 
utility is expected to have a tentative proposal ready for council 
scrutiny sometime in the near future. 


More News About People page 148 
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Evans Spurs Industry 
To Back All-Electric Home 


* Well-rounded promotional and educational program 
urged at second EW Space Heating & Heat Pump conference 


* Utility and industry leaders point up progress, problems, 
and potentials of this rapidly expanding field 


“Utility leadership has been cau- 
tious and safe, rather than forward- 
looking and progressive,” Pres Gordon 
W. Evans of Kansas Gas & Electric 
Co told delegates to the second Elec- 
trical World Electric Space Heating 
and Heat Pump Conference in New 
York, Dec. 5 and 6. 

“The public has been and is ahead 
of us in their thinking,” he said. I 
hope that we may have the vision to 
catch up with our public.” This was 
easily the high point in a four-session 
meeting which centered on progress 
and opportunities in the conspicuously 
new but fabulously potential concept 
of the truly all-electric home. 

Evans related experience gained by 
his company, which—faced with a 
25% differential between summer 
and winter peak loads—offered a 1.5¢ 
per kwhr last block in a rate appli- 


HEAT PUMP SALES TECHNIQUES are revealed by M. S. 
Angier, Westinghouse; K. K. Hickman, Florida Power; S. S. 
Sansbury, Union Electric; and P. F. O’Neill, General Electric 


cable to permanently installed elec- 
tric space heating equipment in regu- 
lar use to supply the entire space 
heating requirements of the home. 

Evans urged that any rate be simple 
and easy to understand. He ruled 
out demand rates as complicating the 
metering problem and being hard to 
police and apply. 

He foresaw a well-rouaded program 
of promotion and employee education 
arid acceptance as some of the essen- 
tials needed toward the developing of 
this load. He stated that if the winter 
peak could be made to surpass the 
summer peak on his system, he 
would have a 65% load factor in- 
stead of a 55% factor. 

Earlier, other speakers had empha- 
sized both the potentials of this load 
and the necessity of selling it. Said 
Vice Pres C. M. Wallace of Georgia 
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Power Co: “We may as well face up 
to the fact that Mr and Mrs America 
are going to get what they want, if they 
want it badly enough. The question 
is, how are we going to make electric 
house heating available to them?” 

And still with the problem of 
policy in mind, Vice Pres Paul D. 
Brooks of American Gas & Elec- 
tric Co observed, “The only thing 
to do when people want to do things 
electrically is to provide them with 
more electricity.” Clearly there was 
recognized pressure upon rate struc- 
tures and restrictions upon use, as 
through demand clauses. 

Strongest factor in the current 
emphasis upon developing the space 
heating market undoubtedly is the 
desirability of offsetting the summer 
peak load recently imposed by air 
conditioning equipment. As stated by 


FORETELLING A BRIGHT FUTURE for heat pump develop- 
ments and sales are E. R. Ambrose of American Gas & Elec- 
tric and H. M. Brundage and P. M. Augenstein, both of GE 
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Vice Pres Tom D. Fulford ot Vir- 
ginia Electric & Power Co, eléctric 
space heating “is more expensive than 
conventional fuels but we hope that 
the customer will realize it to be 
worth more.” 

Heavy heat insulation is impera- 
tive in the light of operating costs. 
Now considered “standard” is a 6-in. 
layer for ceilings, 4-in. for walls, and 
2-in. for floors (together with storm 
doors and windows). 

But even here there was disagree- 
ment. Vice Pres John B. Taylor of 
Atlantic City Electric Co—conceding 
that homes must be as well-insulated 
for use with heat pumps as with re- 
sistance heating—felt 4-in. insulation 
for ceilings and 2-in. for walls to 
be adequate. 


Air Conditioning Problems Grow 


As to the problem spawned by air 
conditioning, Managing Director 
George S. Jones of the Air Condi- 
tioning & Refrigerating Institute 
pointed out that the summer peak was 
attained nationally for the first time 
in 1956 and that the adding of 3,- 
750,000 hp for air conditioning in 
1956 represented 32 times the same 
load as installed in 1944. 

Air conditioning, he said is still in 
its phase of rapid growth. People 
are going to demand air condition- 
ing everywhere, he said. Indeed, 
“air conditioning will exceed all other 
electric services in the home and per- 
haps also in buildings.” To this 
Senior Marketing Consultant M. R. 
Rodger of Middle West Service Co 
added: “Labor is going to demand the 
comfort of office personnel.” 

Thus, the existing problem will be 
aggravated in the future. 

Regarding electric resistance heat- 
ing, Sales Manager Stanley B. Aron- 
son of Berko Electric Manufacturing 
Co predicted that by 1970 this load 
would hit 10,200,000 kw. 


Savings Seen in School Heating 


Here, school heating came in for 
comment of another sort. Although 
operating costs with inadequately in- 
sulated structures might be higher 
with electric space heating, Commer- 
cial Manager J. H. K. Shannahan of 
Indiana & Michigan Electric Co felt 
that low installation costs would help 
municipalities obtain funds for school 
construction. General Sales Manager 
C. F. Kreiser, Edwin L. Weigand Co, 
concurred. “Where operating hours 
are few, on a 30-classroom school, 
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SUCCESSFUL PROJECTS AND EXPERIMENTS in heating promotion are disclosed by 
E. A. Wilson, Alabama Power; Jack Bruch, Cleveland Electric Illuminating; M. G. 
Kennedy, Ebasco Services; and J. H. K. Shannahan, Indiana & Michigan Electric 


$100,000 can be saved on equipment 
and $100,000 on financial costs,” he 
said. “There will be 70,000 class- 
rooms built next year. This could 
mean 20 kw per room.” 

As a matter of experience, Jack 
Bruch, general supervisor, Eastern 
District, Cleveland Electric Illumi- 
nating Co, derided the idea that the 
problems allied with developing space 
heating loads had much to do with 
relative geography and degree-day 
zones. Bruch contended that when it 
comes to promoting electric heat “you 
are either for it or against it. There can 
be no middle ground.” He stated that 
any program of promoting electric 
heat should be foreseeably held to an 
anticipated customer complaint level 
of less than 1% before promoting. 

As to how hi$ own program came 
about, Bruch said, “The public sold 
us; not we the customers.” But, he 
added, “Electric heat gives the cus- 
tomer a Cadillac for the price of a 
Pontiac.” 


Improvements Seen for 1957 


When discussions centered on heat 
pumps, the meeting acquired a new 
depth. Conceded General Manager 
H. M. Brundage, Weathertron Dept, 
General Electric Co: “No technology 
is known today which will offer C.O.P. 
(coefficient of performance) improve- 
ment in big steps, but 1957 heat pumps 
will be capable of covering lower 
temperatures before suvplementary 
resistance heat comes on.” 

General Manager Paul M. Augen- 
stein, room air conditioner dept, GE, 
foreto!d, for probable availability in 
late 1957, a small, packaged type of 
heat pump to be sold by the millions. 
It will be particularly well-suited to 
new living areas in existing homes. 
It will cost not more than 25% more 
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than heating or cooling equipment 
alone. With another plea for avoiding 
limitations upon utility service be- 
cause of their impact upon operating 
convenience, Augenstein urged, “Do 
not fit the market to the product but, 
rather, the product to the market. 
Also, why be a perfectionist in the 
conservation of Btu? Avoid restrictive 
measures allied with basic expediency 
and allow the consumer full use.” 


Effect on Distribution Circuit Told 


What the heat pump load does to 
distribution circuits was related in the 
experience of Vice Pres John B. 
Taylor, Atlantic City Electric Co, who 
cited the tolerance of the householder 
to 3% maximum permissible voltage 
dips if the heat pump is his own, but 
to 2% or less if it is his neighbors’. 

As to servicing headaches, Vice 
Pres W. T. Richards of Indianapolis 
Power & Light Co told his listeners 
that the worst was stopped-up filters, 
while the greatest construction hazard 
was precision workmanship. 

Considerable advantage was seen 
by several speakers for the heat pump 
in that it alone could provide both 
heating and cooling as well as hu- 
midity control. 

“We believe confidently, as we have 
for a long time, that eventually all the 
homes of America will be heated elec- 
trically and cooled electrically” EW’s 
Publisher and Editor Fischer Black 
told the gathering. He also spoke of 
the growth of 30% a year now evi- 
denced in electric heating and cooling. 

Report on an industry-wide survey 
of what electric utilities are doing in 
regard to electric heating and cooling 
was made by Commercial Editor E. B. 
Sessions of Electrical World. 

EW will publish a more complete 
summary in its January 21 issue. 





THE NEWS-SCOPE 


Hungarians Join Pacific P&L 


Pacific Power & Light Co has hired four of 18 
Hungarian seamen who abandoned their engineering 
posts aboard a merchant vessel to seek political asylum 
in the United States. Don R. McClung, executive 
vice-president, said the men now are working as drafts- 
men, equipment service men, and electricians helpers. 
Personnel Director C. H. Campbell said interviews are 
continuing in an effort to place more of the 18 sailors 
in permanent jobs. He said the language barrier is the 
only problem anticipated, but that interpreters would 
work with the men “for a few days.” 


Shippingport Data Coming 


Early in 1957, the Atomic Energy Commission will 
begin releasing some atomic information currently held 
secret. Duquesne Light Co’s Shippingport nuclear plant 
will be among facilities to be declassified. Data on 
an experimental sodium reactor at Santa Susana, Calif., 
and a homogeneous reactor at Oak Ridge, Tenn., will 
be unveiled also. Further data will cover radiation 
effects, metallurgy, chemical processing, heavy-water 
production, and raw materials—such as uranium ore 
supplies. 


Underwater Eye 


A new camera which takes pictures underwater and 
transmits them to a screen via closed-circuit television 
may be valuable for inspecting dams, spillways, turbine 
blades, and irrigation canals. 

Originally developed for federal agencies by HEC 
Corp, Redwood City, Calif., the equipment also will 
record its televised signal on tape for playback when 
convenient. The setup employs an ultrasensitive TV 
camera mounted inside a watertight, stainless-steel 
cylinder 11 in. in diam, and 29 in. long. Camera and 
tube weigh 95 lb out of water, but only 12 lb in water. 
The camera has three lenses which can be remotely 
selected, focused, and adjusted for light level. A 500-ft 
flexible cable connects the camera to the viewing screen. 
A communications system enables a diver to talk to 
observers above him. 


Coming Up: A Hot Fight 


One of the hottest fights coming this year in Ohio’s 
General Assembly will be over a request by utilities 
for use of highway construction funds to pay for relo- 
cating their facilities on road-building projects. 

A “Cleveland Press” report says this would cost about 
$8 to $10 million a year at the present rate of highway 
construction. Relocation of municipally owned water, 
sewer, and electric lines also would be paid for with 


highway funds on big urban expressway projects. 

Similar requests in the past have not been regarded 
seriously. But this year the story may end differently. 
Because some of Ohio’s “financially distressed” cities 
also will benefit, they are expected to join utilities in 
pressing for the legislation. 


For the Conscience Fund 


Appalachian Electric Power Co’s Roanoke (Va.) ac- 
counting office recently received a letter which said 
in part: 

“I am very sorry now but used a wire a time or 
two to block the juice from the meter. I feel I owe 
the company a dollar or two to make things right 
with God, so I am enclosing three dollars to make 
things right.” 


Hunter's Lark Lays Egg 


When Hunter Unknown shot the lock off a 22,000-v 
line switch, then manually threw the switch, he may 
not have realized that his lark would lay an egg. Now 
Hartford Electric Light Co has posted a $100 reward 
for information leading to his arrest and subsequent 
conviction. 

The utility reported a serious 1l-hr 13-min power 
interruption in’ sections of Newington and Hartford 
which left 2,000 customers without electricity. Line 
crews patrolled the 2-mile stretch along the Berlin 
Turnpike only to find later that the switch had been 
opened. In announcing the reward, William S. Barker, 
vice-president and general manager, said the person had 
endangered his own life, and had created hazards for 
the company’s employees and customers. 


No Troubles Foreseen 


Steam-system corrosion, now plaguing the Navy’s 
second atomic-powered submarine—the Seawolf, is not 
expected to be a problem for Consumers Public Power 
District, which has proposed a similar sodium-cooled 
nuclear power plant to be situated near Hallam, Neb. 

Dr Emerson Jones, CPPD’s nuclear expert, said 
higher pressure steam can be generated in sodium-cooled 
reactors. This steam requires more elaborate equip- 
ment—hard to squeeze into a submarine. In the Sea- 
wolf, he said, components are compressed so that radia- 
tion from the sodium bombards water being converted 
to steam. This breaks down the water and its impuri- 
ties, opening the way for corrosion to develop. 

But CPPD’s proposed Sheldon Station will have 
ample space. Engineers will be able to separate the 
water from radioactive sodium completely. No Seawolf- 
type corrosion problem is foreseen. 
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Sleet Stings Northeast... 


. . . bringing power blackout to 100,000 New Jersey and 


Connecticut customers. 


Electric companies in northern New 
Jersey and central Connecticut last 
weekend quickly snapped out of a 
sleet storm that left more than 100,000 
customers without electric power. 
But with the help of crews from 
neighboring utilities, afflicted com- 
panies restored all service in about 40 
hours. 

The driving sleet beginning Friday 
afternoon (Dec. 14) clung to trees and 
power lines bringing many of them 
down before the storm finally abated 
early Sunday morning (Dec. 16). 
Connecticut Light & Power Co esti- 
mated damage at $175,000. Other 
utilities had no immediate damage 
figures for their facilities. Damage 
was confined almost entirely to downed 
lines and poles. As far as could be de- 
termined other facilities were not di- 
rectly affected. No people were hurt. 

Hardest hit was Hartford E.xctric 
Light Co which, during the height 
of the storm, lost nearly half of its 


Service now normal 


102,000 customers. It put 75 crews 
in the field including a number from 
New England Power Co, Narragansett 
Electric Co, Consolidated Edison Co 
of New York, Inc, United Illuminat- 
ing Co. and from private line con- 
tracting companies. West Hartford 
and Bloomfield areas bore the brunt 
of the damage in Hartford Electric’s 
territory. A company spokesman in- 
dicated practically all service was re- 
stored by Monday evening (Dec. 17). 


Damage Light Compared to ‘55 


Connecticut Light & Power Co lost 
50,000 of its approximately 300,000 
customers but considered damage 
relatively light compared to last year’s 
floods. Particularly hard hit by the 
sleet storm were the central Connecti- 
cut cities of New Britain, Meriden, 
Bristol. Also severely damaged were 
lines in the Greater Waterbury area 
including New Milford and Litchfield. 
Company crews assisted by some from 


LBE Slates Nationwide Telecast 


Live Better . 


Electrically’s first year accomplishments and plans 


for 1957 will be presented to over 35,000 businessmen in the electrical 
and allied fields on Jan. 30, 1957, via closed circuit telecast. The pro- 
gram. which will be piped to over 60 cities from coast to coast, will star 
the same trio—Producer Mark Daniels, and Gisele MacKenzie and 
John Daly, TV stars—who contributed greatly to the success of last 


year’s show. 
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Niagara Mohawk Power Corp and 
contracting companies began repair 
work soon after the storm hit. Work- 
ing under severe storm conditions and 
through a relatively bright, warm day 
that followed, they were able to re- 
port virtually all service restored by 
late Monday afternoon, having the 
greater part cleaned up by early Mon- 
day morning. 

New Jersey Power and Light Co 
reported that damage in its territory 
was confined mainly to the northwest 
corner of New Jersey and affected at 
least 4,000 of its 100,000 customers. 
It pulled in crews from all of its ter- 
ritory—sending some 27 to the New- 
ton area to restore service. Several of 
its 34.5 kv transmission lines had to 
be repaired as many as six times as 
sleet on lines and trees continued to 
tear them down. Working around 
the clock, crews were able to restore 
most of the service by early Monday 
morning. 

Pennsylvania Power & Light Co 
reported relatively light damage to 
rural lines in the vicinity of Hawley, 
Honesdale, and Mt. Pocono. Using 
its own crews and two from tree trim- 
ming contractors most services were 
restored the day after the storm. 


First U. S. Gas-Steam Unit 
Slated by Georgia Group 


The first power plant in the U.S. 
designed as a combined gas turbine- 
steam turbine generator unit will be 
built by Crisp County Power Commis- 
sion, Cordele, Ga., reports W. Dan 
Sinclair, commission manager. 

Fueled by natural gas, the gas tur- 
bine’s exhaust will produce steam 
for a steam turbine in a combination 
conventional-exhaust heat recovery 
boiler. Coal, gas, or oil will be used 
for supplementary firing. 

The plant will consist of a simple- 
cycle, single-shaft 5-Mw gas turbine 
exhausting into a steam boiler which 
develops 130,000 Ibs per hr of 650 
psi, 825 F steam for a 12.5-Mw 
steam  turbine-generator. Expected 
efficiency is about 3% better than 
steam cycle only. The steam and gas 
turbine-generators can be used inci- 
vidually on their own fuel systems 
when necessary. Gas turbine will use 
natural gas as fuel. 

General Electric Co will build both 
turbine generators, Babcock & Wilcox 
Co the boiler. 








COMPARISON 


2-225 MW UNITS 
8,666,000 CU. FT. 






FIG 1—BUILDING CUBAGE REQUIRED for single turbine-gen- 
erator of 450,000-kw capability is 38% less than that re- 


OF BUILDING 


VOLUMES 


quired for two 225,000-kw units of equal capability. Saving 
of space is one of the advantages of using larger units 


Why AG&E Picked 450-Mw 
3,500-Psi Unit for Breed Plant 


System with nearly 7 million-kw capability finds large super- 
critical units with 1,050F/1,050F/1,O50F steam economical 


GENERATION 
Design 


PHILIP SPORN, President, American Gas & 
Electric Service Corp., New York, N. Y. 


Selection late last month of Philip 
Sporn Plant on the Ohio River as the 
site for the second of two 450-Mw 
supercritical turbine generators 
ordered by American Gas & Elec- 
tric Co reveals the pattern by which 
these units will be integrated into the 
system. 

Only a month or so earlier the way 
was cleared for Indiana & Michigan 
Electric Co to install the first unit at 
the new Breed Plant on the Wabash 
River in Sullivan County, Ind. 
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Neither location had been determined 
when purchase of the largest steam- 
electric generating units ever under- 
taken by the electric power industry 
was announced early last May (EW, 
May 7, p 9). This article will give 
some of the reasons which guided the 
selection of the units. 

Both 450-Mw units will take steam 
from coal-burning steam generators at 
3,500 psi, 1,050F with double reheat 
to 1,050F. They represent the latest 
effort to provide the AG&E system 
with low-cost, highly-efficient gen- 
erating capacity utilizing all of the 
best features in everything that has 
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been developed to date in power gen- 
eration. But they will conform to the 
necessity of employing materials that 
are commercially prudent and justi- 
fiable. Design of these new units is 
a natural evolution from pioneering 
work done in connection with design 
and construction of the Philo 4,500- 
psi supercritical unit (EW, June 29, 
1953, p 72) which is about ready to 
go into service. 

The need for pioneering in the su- 
percritical pressure range and the de- 
cision to proceed with the installation 
at Philo of the smallest practical su- 
percritical pressure generating unit 
1956 e@ 
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which would give suitable design and 
operating experience for extrapola- 
tion to sizes commercially desirable 
was recognized several years before 
reaching that decision. A pressure of 
5,000 psi was chosen as the highest 
under which a boiler could be designed 
within existing boiler code rules. That 
selection of pressure was accom- 
panied with its mating temperature 
for best thermal performance, which 
proved to be 1,150F. 

It was known from the start that 
it would not be possible to justify 
1,150F as an operating temperature 
on a commercial unit. This tempera- 
ture was adopted only because of 
AG&E experience and judgment that 
the magnitude of the problem could 
not be well enough defined without 
actually going through with an. in- 
Stallation somewhat beyond the prac- 
tical range. And because Philo was 
planned to serve as a prototype for 
a new series of machines for the sys- 
tem and the industry and to push 


forward the frontiers in most eco- 
nomical conversion of thermal energy 
to electric energy, it was felt that a 
step of that kind beyond practical 
limits was not only justified but was 
essential. 

In this judgment heavy reliance 
was placed on experience integrated 
in the course of planning, engineering, 
designing, and operating over twenty 
200-to-225-Mw units on the AG&E 
and OVEC systems. And the convic- 
tion grew that it is necessary to boost 
unit size, pressure, temperature, and 
reheat to carry forward the line of 
progress in thermal efficiency and 
capital cost. This led to the 450-Mw 
units. 


Large Unit Saves Plant Space 


One of the positive measures that 
can be taken to counterbalance the 
rising cost of equipment, construction, 
and operation is to go to larger units. 
Increasing unit size brings reduc- 
tions in cost by the integration of a 


great number of savings in the com- 
ponents of the plant. 

One of the most significant reduc- 
tions results from the reduced volume 
per kw of capacity. Fig 1 compares 
the space required by two 225-Mw 
units with that for one 450-Mw unit. 
The two units require some 8,666,000 
cu ft vs 5,350,000 cu ft required by a 
450-Mw unit. On a unit basis. the 
reduction is from 20 to 12 cu ft 
per kw. Obviously compressing the 
unit achieves a large decrease in capi- 
tal cost, a decrease in maintenance 
cost, and an increase in productivity 
of operating and maintenance labor. 

There is an offsetting factor: Addi- 
tion of the larger capacity unit calls 
for an increase in reserve require- 
ments which can be met economi- 
cally only by relatively large inte- 
grated systems. The AG&E system 
will have a capability of close to 
7 million kw by the end of 1959, 
only a very short while after the first 
450-Mw unit goes into operation. Re- 


CAPACITY ADDITIONS TO AGaE SYSTEM 
PLOTTED AS PER CENT OF TOTAL SYSTEM 
GENERATING CAPABILITY AT TIME OF ADDITION 
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FIG 2—STEADY RISE IN SYSTEM PEAK makes 450,000-kw 
addition to system capability practically equal percent- 
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agewise to the addition of the first unit of each new rating 
in years past when total system capability was smaller 
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: si ; placing the capacity of a single unit 
Al STEAM ogee are of such size during an outage requires 
A IFFEF T TEMPERATURES adequate transmission capability and 
+ 450 MW UNIT ny us here AG&E’s 345-kv system comes 
wees into play. 

There is an important point about 
size of units that may be worth em- 
phasizing. As any power system grows, 
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the largest unit size that has been ex- 
ploited becomes progressively a 
smaller and smaller percentage of the 
total system capability. Unless the 
unit size is increased, definite losses 
are sustained in opportunities for sav- 
ings that are thus passed up. 

Fig 2 shows the changing relation- 
ships of unit sizes to system capa- 
bility on the AG&E system since 1942. 
It will be noted that the second 450- 
Mw unit, when it comes on the line, 
will represent only 7% of system ca- 
pacity. This percentage is the same 
as the 90-Mw units represented in 
1942. Incidentally experience on the 
AG&E system has demonstrated that 
7% is a reasonable and sound rela- 
tionship for that system. 

A pertinent question to ask is 
“Why 3,500 psi?” The answer is that 
higher pressure gives two advantages. 

FIG 3—SOARING COSTS for stainless steel piping as steam temperature rises 
above 1,050F shows why this was the economic temperature for the Breed Plant 


450 M.W.UNIT 
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GENERAL PLAN OF 450 MW. UNIT 


FIG 4—FLOOR PLAN of proposed Breed Plant brings out the is made possible by use of the cross-compound 450,000-kw 
efficient use of space. Interesting arrangement of equipment unit having two cylinders and generators of similar size 
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CROSS-SECTION OF 450 MW 


FIG 5—SPACE ECONOMY is carried over into the station 
elevation. The 450,000-kw unit requires only a single once- 


These are improved thermal per- 
formance and reduced volume of 
steam, the latter a significant con- 
sideration for a throttle flow of about 
3 million lb per hr. But higher pres- 
sure requires heavier pressure parts 
and, therefore, higher capital costs. 

Extensive evaluations carried out in 
design studies leading to the 450-Mw 
decision indicated that 3,500 psi to- 
day gives a good balance between 
these two effects and that it is well 
within the optimum pressure range of 
once-through steam generators. Em- 
bodiment of that balance in the single- 
furnace once-through steam generator 
which is being installed has been made 
possible by an evolution of designs 
during a period of almost two years. 

Another pertinent question is “Why 
1,050F for primary steam and re- 
heat?” Tiié first AG&E-system post- 
World War II machines designed for 
1,050F operation utilized stainless 
steels for inner shells, steam chest 
piping, stop valves, and similar parts 
because of inadequacy in the metal- 
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know-how for low chrome 
materials. Subsequently this deficiency 
was remedied and all more recent 
1,050F machines have been built with 
low-chrome-moly materials. 


1,050F Averts Steel Problems 


Service experience with the stain- 
less steels has brought to the fore- 
ground a number of operational dif- 
ficulties, not all of which have as yet 
been cleared up. Corrective measures 
for many of these difficulties are still 
in the laboratory and research stages. 
Stainless steels, as is well known, have 
difficult, bothersome heating char- 
acteristics. The steels have twice the 
coefficient of expansion, half the 
thermal conductivity, and half the 
yield stress of ferritic steel. This means 
that heavy, stainless steel sections 
must be heated and cooled carefully to 
avoid deformation and cracking. 

The economics of stainless steel is 
indicated by Fiz 3 which shows the 
requirements of the main steam pipes 
for a 450-Mw unit at 1,050F, 1,150F, 


lurgical 
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through steam generator. Both elements of the cross-com- 
pound unit run at 3,600 rpm. Generators are identical 


and 1,200F. The same 3,500-psi pres- 
sure and four pipes to carry the steam 
are assumed in each case. 

At 1,050F either 244 % chrome ma- 
terial or stainless steel can be used; at 
the other temperatures use of Type 
316 stainless steel is unavoidable. Note 
first the almost 50% 
at 1,050F as one goes to stainless. 
Then note how the wall thickens as 
temperature goes up and how this 
increases the total tonnage and the 
cost of piping material. Fig 3 clearly 
shows why, after the exhaustive de- 
sign studies were completed, it was 
concluded that it was not economical 
to step up the initial temperature 
higher than 1,050F at this time. 

First and second reheat tempera- 
tures were set at 1,050F by similar 
considerations. Except under con- 
ditions of unusually high fuel cost it 
does not appear possible today to 
break through the 1,050F economic 
barrier. What can be done on an ex- 
perimental unit is another matter. 

The arrangement of this first 450- 


increase in cost 
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Mw plant shows an interesting de- 
velopment in power plant design. Fig 
4 shows the general plan that the new 
unit makes possible. Efficient use of 
floor space is clearly shown. 

Fig 5 shows a cross-section of such 
a plant. Here efficient use of volume 
is clearly brought out. Fig 6, show- 
ing a plan of the two cylinders, again 
brings out very clearly the compact- 
ness of this arrangement in a cross- 
compound machine and the resulting 
efficiency in floor space and cubage 
this has made possible. 

This efficient use of space is the re- 
sult of a series of evolutionary and 
dramatic design changes and improve- 
ments made progressively in AG&E 
plants extending over almost three 
decades. It started with the 1,200-psi 
Deepwater Plant in southern New 
Jersey which combined high pressure, 

reheat, and a cross-compound turbine 
S58 : : arrangement. This plant’s low-pres- 


FIG 6—PLAN OF TWO CYLINDERS brings out clearly the compactness of this ar- sure cylinder had a rating of 42 Mw 


rangement in a cross-compound machine and resulting efficiency in floor space @gainst 12 Mw for the high-pressure 
cylinder for a 3.5:1 ratio. 





TURBINE ROTORS 
any, 


FIG 7—-SCHEMATIC DIAGRAM of turbine arrangement shows other wheels are interchangeable between the two cylin- 
that except for highest pressure wheels in each cylinder all ders. This arrangement will make maintenance easier 
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FIG 8—PRELIMINARY STEAM CYCLE of 450,000-kw super- 


critical pressure unit provides steam at 


The 165-Mw unit installed at Philo 
in 1929 utilized three cylinders of 
practically equal rating with a total 
|-p-to-h-p ratio of 2:1. Hydrogen cool- 
ing and removal of previous limits 
on 3,600-rpm machine sizes enabled 
the Sporn and Tanners Creek 150- 
Mw machines to have the more eco- 
nomical ratio of 55:45 between their 
1,800 and 3,600-rpm cylinders. Fur- 
ther advances in the OVEC and IKEC 
machines reversed the rating ratio to 
45:55. 

In all these arrangements, however, 
grave disadvantages existed in that 
not only were the two cylinders of 
different size but all turbine wheels 
were different except those in parallel 
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3,500 psi, 1,050F 


exhaust sections. The alternators also 
had different ratings. What was worse, 
difference in size of the two machines 
required a large excess in space and 
cubage. It remained for the double- 
reheat design and adoption of 3,600 
rpm as the speed for both cylinders 
to make possible the almost complete 
duplication of cylinders, wheels, alter- 
nators, and maximum and most ef- 
ficient utilization of space and cubage. 

In Fig 5 a cyclone-fired, once- 
through steam generator with a single 
furnace is shown serving the cross- 
compound turbine generator set. Both 
elements of the cross-compound unit 
are designed for 3,600 rpm; they will 
have identical 225,000-kw generators 
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and reheats twice to 1,050F. Extraction at eight points 
heats feedwater for injection by the steam-turbine pump 


and triple-flow-exhaust steam ends. 

A schematic diagram of the turbine 
arrangement is shown in Fig 7. Note 
how, except for the first wheels in each 
cylinder, all four other wheels are 
completely interchangeable between 
the two cylinders. The turbine-driven 
feed pump located on the main tur- 
bine floor and exhausting to the main 
condensers supplies the one boiler dur- 
ing normal operation. A preliminary 
heat balance diagram for the unit is 
shown in Fig 8. 

The generators will be rated at 
265,000 kva each at 16 kv. They will 
feed through individual step-up trans- 
formers to the outgoing 345-kv trans- 
mission system. 





Transmission—Design 


Anchorage in rock .. . 


terminates wire rope suspension system . . . 


Cross Suspension System Supports 


Two 3,800-ft steel wire ropes attached to walls of valley replace towers 
as permanent support for 6,500-ft span of two-circuit 3,364-MCM ACSR 


H. B. WHITE, MEIC, Power Transmission 
Engineer, Aluminum Co of Canada, Ltd 


A 3,800-ft-long cross suspension 
system is now permanently support- 
ing the 300-kv Kemano-Kitimat trans- 
mission line high above the slope in 
Kildala Pass where an avalanche in 
late January 1955 knocked out the 
line. This avalanche destroyed three 
towers in the 49-mi line and halted 
production of Aluminum Co of 
Canada’s smelter at Kitimat, British 
Columbia (EW, Feb. 14, 1955, p 8). 
Adapted from a paper presented by the 


author before the Engineering Institute 
of Canada, 


_ p-«-El 4617.0 


While temporary were 
underway, Alcan studied 
several schemes of permanent repair 
and relocation to keep this section 
free from danger of future avalanches. 
These plans involved strengthening 
the towers, controlling the snow move- 
ments, or re-routing the lines. But 
they would require two and three 
years to design, fabricate, and erect 
at cost of $14%2-3 million. 

Alcan’s solution cost less than one 
half the least of the others and was 
put in service by October, the end 
of the 1955 working season. This 
plan consisted of stringing two steel 
wire ropes across the valley and sus- 
pending below them the two cir- 


repairs 
engineers 


Anchor 'D' 
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Cross Suspension - 


cuits of 3,364-MCM ACSR conduc- 
tors. This system eliminates three 
transmission towers on each circuit 
and suspends the conductor 

more than 6,500. ft of the valley. 

First question in design was whether 
to use One, two, Or more cross ropes. 
Two or more were not safer than one 
rope because failure of any rope 
would drop it down across the six 
conductors. This would short out 
both circuits and damage the con- 
ductors beyond the possibility of im- 
mediate repair. 

The desired security was obtained 
by using two cross ropes and yoking 
them on each side of the center sec- 
tion that supports the conductors. 


over 


ite) alt 


To Kitimat A 


N 
: ; | 
Anchor ‘A’ 
2573. 
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400' 
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to support transmission line . . 
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. over avalanche-swept Canadian valley 


300-Kv Kitimat Transmission Line 


Thus a failure of 


one rope or one 
could drop one of the 
half sections of rope, but the bridle 
plate would arrest the movement and 
protect the Each rope is 
strong enough to support the entire 
system with an ice loading of 15 lb 
per ft on all components. 

As finally arranged, the cross sus- 
pension system has no symmetry. The 
four anchorages are at different ele- 
vations, the rope lengths from bridle 
plate to anchorage are different, the 
four main conductor spans are un- 
equal, and the end towers are at dif- 
ferent elevations. 

Once this general type of suspen- 
sion was selected, the system was de- 


anchorage 


system. 


signed to meet these requirements: 

1. With an ice load of 15 lb per 
ft on all components of the system 
the tension in the cross ropes was 
not to exceed 535,000 Ib or 65% of 
the 824,000 lb design ultimate strength 
of the ropes. The maximum rope 
tension of 487,000 Ib occurs at 
anchorage B with ice on all compo- 
nents. 

2. Assuming failure of a single 
rope or anchorage, the remaining 
rope must support the system with 
all other components carrying an ice 
load of 15 Ib per ft. Ultimate 
strength of the rope is the limiting 
condition for this loading. 

3. There must be no failure of any 
component of the system if an ice 
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load of 40 lb per ft should be applied 
to all components at once. 

4. Conductor tension under dead 
load only was limited to 22,000 Ib 
or about 16% of the conductor’s 
ultimate strength. Experience has 
shown that, with stringing tensions 
of no more than this, the aluminum 
strands are not susceptible to fatigue 
failure from aeolian vibrations. 

5. Adequate conductor-to-ground 
clearances must be maintained with 
an ice loading of 15 lb per ft on any 
or all components of the system. 

6. Resonance must not exist be- 
tween any components of the system. 

Conditions 5 and 6 were the most 
difficult to The highly ir- 
regular terrain of Kildala Pass is con- 
ducive to localized icing and riming, 
and it is difficult to maintain con- 
ductor-to-ground clearances when ice 
forms On one span of a line but not 
on adjacent spans. 


satisfy. 


Model Studies Aid Design 


Studies of a model of the cross 
suspension system were of great value 
in meeting the design specifications. 
It was used to verify the complex 
calculations necessary to determine 
the stresses and distortions of the 
system under applied ice loadings. It 
was also used to study the system’s 
behavior when subjected to dynamic 
loadings. 

The model linear 


was built to a 
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1:200 and as 
elastic scale as possible. 


scale of true 
Conductors 
and cross ropes were represented by 
piano wire with lead weights added 
to represent the weights of their proto- 
types. Extra weights were added or 
taken off the model to represent va- 
rious live loadings on the system. 

The model also was an invaluable 
means of obtaining quick and accurate 
answers. It was frequently adjusted to 
accommodate new field data. Then 
after construction was finished, the 
as-built was set up on the 
model as a double check on the work. 

The problem of resonance was first 
encountered during investigations of 
the dynamic behavior of the mode! 
under loadings such as caused by 
release of ice. This problem was ex- 
plored until there was a thorough 
understanding of the mechanics of the 
phenomena and their application to 
the behavior of the prototype. 

The system as a whole has this 
fundamental vibration mode: An up- 
and-down motion of the conductors 
together with a pendulum motion of 
the cross ropes. The six conductors 
of one span vibrate in phase, but the 
lower and upper spans vibrate in op- 
posite phase. 

When the cross ropes intersect the 
conductors at other than 90 deg, the 
pendulum motion of the ropes im- 
parts a small side-kick to the con- 
ductors. The model tests 


close to 


system 


showed 
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clearly that, when this side-kick is 
resonant with a natural transverse 
mode of a conductor span, large trans- 
verse amplitudes will build up and 
superimpose on the vertical motion. 

The vibration is bound to get out 
of phase because of small differences 
in sags of the three conductors in 
each span. In fact this out-of-phase 
vibration reaches the point that danger 
of collision is imminent. When a 
typical case of resonance was present 
in the model, collisions were always 
observed. 

Design engineers found that they 
could tune the model system by ad- 
justing conductor sags so that a con- 
ductor would vibrate transversely in, 
for example, three loops. This occurred 
when the fundamental frequency of 
the lower right conductor span was 
33.4 cpm against a system frequency 
of 49.4 cpm. Frequency of the three 
loop vibrations was 99.6 cpm or al- 
most exactly 3 x 33.4 and 2 x 49.4. 

The value of 49.4 cpm from the 
model was used in designing the 
prototype for two reasons: (1) the 
frequency of a complete system is 
difficult to’ determine theoretically, 
and (2) the system frequency was not 
found to change perceptibly with 
minor changes in conductor tensions. 
Then the conductor sags were ad- 
justed during final field design so that 
their frequency of swing would differ 
from that of the complete system by 
at least 5%. oe 

The amount of side-kick imparted 
to a conductor can be reduced by set- 
ting the cross ropes as close as possible 
to right angles with the direction of the 
conductors. In the final design the 
average angle of intersection was about 
87 deg. 


Anchorages Utilize 25-Ft Bolts 


Anchors for the cross ropes were 
designed to transfer the load to the 
rock through anchor bolts loaded in 
direct tension. The rock at the four 
locations is essentially a hornblende- 
diorite-gneiss and is sound enough for 
the anchorage. Each anchor consists 
of six 2%-in.-diam deformed an- 
chor bolts that are 25-ft long, upset, 
and threaded 15 in. at one end. The 
bolts are grouted into a pattern of 
44%4-in. holes dipping at 15 and 45 
deg and are splayed up to 30 deg 
maximum on each side of the center 
line. A 1:2:2 grout mix was used. 

The anchor design was based on a 
frictional coefficient of only 0.12 on 
the lower horizontal plane of cleavage 
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to prevent pull-out under the 900,000- 
lb breaking strength of the rope. This 
design assumes that a failure of the 
rock could occur behind the block 
of rock picked up by the group of 
anchor bolts. 

The six anchor bolts were yoked 
to a common 5-in.-thick steel con- 
nector plate through an arrangement 
of U-bolts and nuts which permitted 
adjustment to divide load equally 
among the bolts. The open socket at 
the end of the wire rope was pinned 
to the connector plate with a 5%4-in. 
pin. The wire rope was then led up 
and over cast steel saddles which were 
bolted to the top of the reinforced 
concrete pedestal. 


Catwalk Permits Inspection 


Inspection and maintenance of the 
suspension system can be accom- 
plished by means of a cable car. It 
runs out to a catwalk suspended from 
the main wire ropes at the 400-ft 
center section. The catwalk is made 
of 12-ft sections of aluminum grating 
coupled together to form a flexible 
decking. Shorter removable sections 
of grating immediately over each con- 
ductor suspension point permit direct 
access to insulator assemblies. And 
if a conductor needs maintenance, it 
can be lowered by rigging run down 
through the opened grating. 

Although three transmission towers 
were removed from each line, static 
loadings were still reduced on each 
of the end towers. This was achieved 
because: (1) the cross suspension car- 
ries more of the conductor weight 
than was carried by the six towers 
it replaced; (2) the new system’s more 
direct route produced a decrease in 
line angle at the four end towers. 

Model tests showed that the sus- 
pension system absorbed energy and 
distributed shock loads very effec- 
tively. Impact loadings on the end 
transmission towers were only about 
one third of those recorded at the 
ends of similar spans which were fixed 
at each end. 


Erecting Ropes Was Difficult 


Erecting the wire ropes was dif- 
ficult because they had to be raised 
over existing temporary power lines 
that were supplying the Kitimat 
smelter. Aluminum production pro- 
cedures dictated that power interrup- 
tion would have to be limited to three 
hours. However, the job was done 
with only a single 44-min interrup- 
tion. And it might have been car- 
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ried out with no power stoppage at 
all had this been necessary. 

This was the erection procedure: 

1. All power was transferred to the 
temporary left line, and slack was 
taken out of the right span to in- 
crease its ground clearance to about 
200 ft. 

2. Power was switched back to the 
right line and the conductors at one 
tower on the left were lowered to the 
ground. Trestles were built to per 
mit the cross ropes to pass over the 
conductors on the ground. 

3. The wire ropes, now pulled up 
to the southwest anchorages, were 
passed over the lowered left line. 

4. Center and northeast rope sec- 
tions were pulled across the bot*om 
of the valley and far enough up the 
north side to allow the six-part clos- 
ing tackle to be connected. 

5. The cross ropes were raised clear 
of the ground, and the catwalk was 
installed. 

6. Cross ropes were raised further, 
this time to a point above the left 
line and about 45 ft below the live 
right line. A 12-ton weight suspended 
from the cross ropes helped provide 
these clearances. 

7. The left line was raised off the 
ground and re-connected to the tower. 

8. Power was switched off the right 
line, leaving both lines dead. Then 
the cross ropes were raised up and 
into the right line conductors, giving 
a clearance of about 45 ft over the 
left line. Power was then returned 
to the left line. 

9. The right line was disconnected 
and dropped to the ground as the 
cross ropes were pulled up to final 
closure at the northeast anchorages. 
Power was carried on the left line 
until the right line was raised to the 
cross suspension. 


Stringing Presented Problems 


During the erecting operation par- 
ticular attention was given to the 
possibility of a voltage buildup on a 
length of wire by induction from a 
nearby live conductor. Each major 
piece of stationary equipment was 
carefully grounded by means of a 
grounding network. But even with 
these precautions, it was possible to 
feel an appreciable shock when touch- 
ing a wire rope several hundred feet 
from the live conductors if its grounds 
were too far apart. * 

Problems of stringing the right and 
left conductors were generally differ- 

(Continued on page 158) 
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Predictions 


Prepared by 


the Editors of Electrical World 


Electrical World’s editors take the next 15 pages to 
glance, Janus-like, at the old and the new—at the facts 
of the industry in 1956 and at the potentialities that MANAGEMENT 
will become the stuff of the industry’s history during 1957. 


A glance at the editors’ reviews will tell anyone how 
the industry measured up to the tasks it faced in a period 
of strikes and rising prices, rate cuts that exceeded rate 
rises, and unabated harassment from the devotees of 
public power. 


FINANCE AND REGULATION 


PUBLIC RELATIONS AND ADVERTISING 


Generating units moved up to 450 Mw (capability). 
Distribution men turned their attention to even better FEDERAL POWER POLICY 
service reliability. Nuclear power showed some progress 
but more promise. And equipment makers kept turning 
out the “new” items demanded by the industry. GENERATION 


In general, however, it was a year of transition— 
one in which large projects in many phases of the 
industry were begun. Their completion lies ahead. 


And this program will go on in an economy that now 
appears to be favorable. Economists predict that 1957 
will be more productive and prosperous than the year 
now coming to a close. 


Here, in a single package, are the news and technical 
highlights of the passing year. Here are the editors’ 
realistic forecasts. If these help to call forth the efforts 
of the industry in solving the problems that lie ahead, this 
review-forecast will have served its purpose. 
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In 1957: 


© The economy’s output of goods and services will beat this year’s, 
probably reaching $435 billion. Price increases, as well as physical 
growth, will account for a part of the gain. There is no evidence yet 
that the phase of expansion that began two years ago has run its 


course. 


® Government will add considerable bounce to business. Road and 
school building construction, the soil bank, and Defense Depart- 
ment projects will contribute to the rush of new orders. 


© Capital investment will set a record. According to the McGraw- 
Hill survey, business plans to spend over $40 billion on new plants 
and equipment — up 11% from 1956. 


© Consumers, who account for % of all spending, have the where- 
withall to touch off sharp production gains this year. They are get- 
ting out from under the load of instalment debt contracted in 1955. 
And their rate of saving has picked up sharply. But in spite of their 
solid financial position, the University of Michigan’s Survey of Con- 
sumer Intentions indicates they will be cautious about making pur- 
chases of big durables. This attitude may change swiftly. 


In 1956: 


Business Expanded; 
Autos, Housing Sagged 


DEXTER M. KEEZER, Director, McGraw-Hill Department of Economics 


DORA K. MERRIS, 


Economist 


Business in 1956 performed the 
extraordinary feat of expanding even 
though two crucial sectors—autos and 
residential housing—sagged. Auto and 
truck production slid to 7 million units 
from the 1955 level of 9 million; hous- 
ing dropped to 1.1 million from 1.3 
million. Ordinarily these industries 
comprise a major source of orders 
for steel and other basic industries, 
and their ups and downs tend to be- 
come the ups and downs of the 
economy. But that’s not the way it 
worked in 1956.’ 

Gross National Product—the na- 
tion’s total output of goods and serv- 
ices-——rose to $410 billion from the 
1955 level of $390 billion. This year’s 
growth of $20 billion doesn’t quite 
match last year’s soaring $30 billion. 
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Still, the growth in GNP this year is 
impressive. 

Part of the increase in GNP, possi- 
bly as much as half, reflects price in- 
creases rather than actual physical 
production. Industrial and mining 
production remained close to 143 
(1947-49=100) all year on the Fed- 
eral Reserve Board’s index. It will 
close out the year substantially higher, 
possibly around 147. 

A good part of the explanation for 


sais 


the economy’s progress in 1956 lies 
in the high level of capital expendi- 
tures maintained by business.’ Last 
year business investment in moderniza- 
tion and new capacity added up to 
$28.7 billion—and this record has 
improved in 1956 by at least 25%. 

Consumer purchases also reached 
a new high this year and were a big 
factor in sustaining the level of busi- 
ness." As the figures stack up at year- 
end, consumer purchases of nondur- 
ables amounted to $133 billion, about 
$7 billion over Jast year; purchases of 
services amounted to $99 billion, also 
a gain of $7 billion. Durable pur- 
were off about $2. billion, 
largely because of the auto recession. 
Sales of many major appliances— 
refrigerators, standard ranges,-and TV 
—were off as much as 10%. But this 
was partially offset by higher sales of 
dishwashers, dryers, air conditioners, 
and built-in ranges. 

The been able to 
make this a booming year for retail 
sales because he has taken home an 
ynorecedented amount of 
Personal income for the year will 
amount to $325 billion—a gain of $19 
billion over last year. The gains have 
gone primarily to wage earners. 


chases 


consumer has 


income. 


Consumer incomes are high, in part, 
because the labor force gained 2 mil- 
lion new recruits. Unemployment, ex- 
cept for a few pockets in the auto 
has run about as low 
can when people are free to switch 
jobs. Also, contract settlements in 
construction, steel, aluminum, and 
other industries helped push the over- 
all average rate up 5%. 


centers, as it 


Industrial costs have soared in 
1956.* Increased wage rates have been 
partially offset by technological gains, 
but a large part has been passed on 
in higher prices. The wholesale price 
index rose 4%. Many basic building 
materials rose especially sharply: 
steel, 9%; concrete, 4%; gypsum, 
4%; and glass, 4%. Copper, though 
in short supply at the beginning of 
the year, has become plentiful, and 
its price has coursed down from 46 to 
36¢ a lb.° Equipment prices have 
risen: electrical machinery by 8%. 


References to 1956 Issues of Electrical World 
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In 1957: 


® Construction and spending by electric utilities will rise sharply, 
the overall increase probably amounting to as much as 30%. Gen- 
eration will show the sharpest rise, chiefly because of spending for 
plants planned for 1958 and 1959. Transmission expenditures will 
rise sharply, and distribution will continue at a high rate. 


© Prices of equipment and materials will continue to advance, 
much pressure for price hikes coming from demands or commit- 


ments for increased wages. 


© Steel and some other materials will remain in short supply be- 
cause of a continued high level of nationwide construction, includ- 
ing tankers. Structural and plate steel will be particularly short. 


® More fly ash will be sold. Chief reasons: Tightening of cement 


supplies as the national road program moves into high gear, higher 
coal costs, and the increasing difficulty of disposal. 


In 1956: 
Strikes and 


Rising 


Prices Affected Utilities 


ARY MOSSIMAN, Manager, Market Research 
ARTHUR J. STEGEMAN, Assistant Manager, Market Research 


A long strike and slowly rising 
equipment and material costs made a 
good part of the news in 1956. While 
the Westinghouse 
shadowed news about rising prices, 
both will have far-reaching effects. 

The six-month shutdown at most 
Westinghouse plants was largely over- 
come by operating afterwards on a 
three-shift, six-day production sched- 
ule. By the end of the year most Wes- 
inghouse plants were meeting shipment 
schedules on power and distribution 
transformers, switchgear, motors, con- 
trols, and meters. One notable ex- 
ception was the South Philadelphia 
Works of the steam division which was 
shut down almost a year by the strike.’ 

Even before the Westinghouse 
strike reached a final settlement, buy- 
ers found themselves confronted with 
an industrywide steel shutdown. For- 
tunately, this labor dispute was rela- 
tively short lived, and the steel mills 


deadlock  over- 
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were back operating at near 100% 
capacity within two months after the 
strike began. A large backlog of orders 
helped to abbreviate the shutdown.’ 
As expected, steel price hikes fol- 
lowed the strike settlement. But, sur- 
prisingly enough, price increases did 
not entirely reflect the cost of wage 
Some 
observers immediately speculated that 
further price hikes would be tacked 
on by the first of the year. With the 
steel industry committed to a huge 
replacement and expansion program, 
further hikes seem unavoidable.° 
Now as 1956 ends, the demand for 
expanded steel-making capacity is 
more pressing than ever. It now ap- 
pears that new steel capacity on the 
boards will fall somewhat short of 
actual requirements in the years ahead. 
Industrial construction will continue 
at record high levels at least for an- 
other year.‘ Federal, state, and local 


and benefit increases granted. 
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construction will increase as the multi- 
billion dollar highway program gets 
rolling.* 

Nevertheless, from the buyers view- 
point steel price hikes were substan- 
tial enough. Electrical grade sheet 
steel was hiked an average of 1042 % 
from $199 to about $220 per ton. In 
the construction line, standard struc- 
tural shapes took a jump of 8.7% 
while steel reinforcing bars jumped 
about 9.1%. Actual increases to buy- 
ers were somewhat higher by the time 
fabricators tacked on their costs." 


Equipment Prices Up 


Mounting manufacturing costs and 
material shortages were working to 
push equipment prices higher even be- 
fore the settlement. As 1956 
opened, domestic copper prices pushed 
up to a high of 46¢ per Ib. That was 
before supply caught up with demand 
and started a price decline.’ Alumi- 
num also inched up a bit because of 
wage hikes. Sheet, strip, rod and plate 
went up on average of 4%.* Increased 
coal prices reflected wage hikes to 
miners and freight hikes by railroads." 

Price increases on just a few utility 
items pretty much tell the story of 
1956. In 
April, even before steel jumped, elec- 
trical manufacturers boosted prices on 
power transformers an average of 
10%. Distribution transformers came 
in for an increase last September with 
an average hike of 10%. Other ad- 
vances include turbine-generators (up 
10%), power capacitors (up 742%), 
pole line hardware (up 10%), and 
automotive equipment (up 5 to 6%).” 


NEMA Talk Sets Stage 


Further increases are already in the 
cards. The scene has been set by Ralph 
Cordiner in an address before the 
National Electrical Manufacturer’s As- 
sociation convention.“ As president 
of one of the nation’s top electrical 
manufacturing companies, he hit at 
the core of the industry’s problem 
when he said, “The committment to 
long-range planning does not mean 
that current operations and current 
earnings are not important . . . heavy 
expenditures on forward research al- 
ways present a current cost handi- 
cap... an extra burden of cost that 
must be recovered in our prices”. 

Cordiner also pointed out that, 
“merely to keep pace with past infla- 
tion in plant replacement costs . 
and to keep securities sufficiently at- 


steel 


what’s been going on in 
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tractive . . . electrical manufacturers 
must have some $9 billion additional 
earnings on a before tax basis. 

“To generate this much additional 
earnings would require $100 billion 
of additional sales at the 1955 elec- 
trical industry profit of 4.4% of sales, 
or $10 billion additional sales every 
year for ten years. Or the additional 
earnings could come from increasing 
the average profit-rate in electrical 
manufacturing over the next ten years 
by 14% of sales—not to grow, but 
just to keep up with the losses to past 
inflation.” 

The electrical industry has been 
growing from two to three times as 
fast as the economy as a whole. Dur- 
ing 1956 utility sales rose 10% to 
530 billion kwhr. Electrical manufac- 
turers sales rose to $20 billion—a 
15% increase over 1955. Forecasters 
generally agree that in the next ten 
years utility kwhr sales will jump to 
over 1% trillion and manufacturers’ 
sales to over $40 billion.” 


Below April Estimate 


Peak capability at the end of 1956 
was about 123 million kw. This is 
almost a million kw less than the in- 
dustry’s estimate of last April. This 
cut-back is due largely to delays in 
delivery of generating equipment 
caused by the Westinghouse strike. 
According to present schedules, ac- 
cumulated delays in the power ex- 
pansion program should be overcome 
by the end of 1957 when peak capa- 
bility is slated to reach 132 million kw. 
This is almost the same level as that 
forecast by the industry last April.” 

Total peak capability of the nation’s 
power systems is now scheduled to 
hit 160 million kw by the end of 1959 
—over 5 million kw more than was 
forecast last April. The backlog of 
orders for new generating equip- 
ment is at a record level—43 million 
kw. And new orders are pouring in at 
the rate of 14 million kw a year.“ 

This year’s peak, an estimated 106 
million kw, will send margins tumb- 
ling to the lowest levels since 1953. 
The outlook for next year is for an 
even lower gross margin. New gen- 
eration now scheduled for 1958 and 
1959 is expected to push margins to 
a more reasonable level—about 20% .* 

Speaking of growth, it’s worth 
noting that 1956 saw the passing of 
the first 12-billion-kwhr-output week.” 

This high level of growth over the 
past decade has placed increasing re- 
sponsibility on electric utility engineer- 
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ing and purchasing. Purchasing agents 
and stores managers have had to 
put a “profit in purchasing” through 
longer range planning and heads-up 
inventory control.” 

Long range planning grows in im- 
portance each day because the electri- 
cal industry is today competing for 
materials, equipment, and supplies 
with record-high nationwide expan- 
sion in all phases of business.” 

Purchasing agents aroused by recent 
price hikes and the prospect of even 
greater increases expressed grave con- 
cern over what they describe as a 
lack of fairness in many of their sup- 
pliers’ pricing policies. PA’s were 
quick to admit, however, that utilities 
are receiving more for their money. 

George H. Cole, manager of pur- 
chases for the Alabama Power Co, 
offered four principles for price ad- 
justments and prices to utility sup- 
pliers.” 

1. Flexible pricing should be limited 
to reasonably long-term delivery tran- 
sactions. Transactions which do not 
involve undue risk of cost increase 
should be priced firm against increase. 

2. Price adjustment should be a 
two-way street, with the buyer having 
a position in cost changes. 

3. Price adjustment formulas should 
be realistically related to cost changes. 
Profit position should be established 
at the time of the base quotation and 
not altered through a formula which 
marks up price much more than cost 
increases. 

Even considering that the seller may 
be entitled to the same ratio of profit 
on the cost increases there are factors 
other than costs which enter into the 


original computation of price. But 
price adjustment provisions in which 
the buyer does not have competitive 
opportunity are definitely presented to 
buyers as a means of protecting 
against unforeseeable cost increases. 

4. Differentials justified because of 
substantially lower transportation, re- 
duced costs of production because of 
heavier quantities of orders, and 
economies in cost of transacting busi- 
ness should be established and/or re- 
established. 

Manufacturers answering buyers 
complaints on pricing, hold: 

1. A manufacturer is entitled to 
some protection against rising costs. 

2. A manufacturer is entitled to a 
reasonable profit. 

Utility cyclical buying was criti- 
cized for boosting manufacturing 
costs. 


Fuel Prices Shifty 


The largest purchase made by utili- 
ties is fuel. The constant threat of in- 
creased price and transportation costs. 
merits special consideration.” 

In an effort to reduce costs purchas- 
ing agents have taken an active in- 
terest in reducing the net cost of fuel 
through the elimination of flyash dis- 
posal. In fact, it has been shown that 
the market for flyash could exceed 
supply and profit.” 

Flyash disposal was the subject of 
two meetings during 1956. Highlights 
included the uncovering of a substan- 
tial number of uses and the disclosure 
that cement can be made from it.” 

The nation’s multi-million dollar 
roadbuilding program is the largest 
potential market for flyash.* 
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MANAGEMENT 


In 1957: 


| 


* Electric company management will spend more time and money 
to retain the initiative in nuclear power development. 


© Pressure will be kept on engineers to improve system performance: 
and mechanize construction and maintenance to offset rising labor, 


fuel, and equipment costs. 


* Use of management specialists will gain wider acceptance to im- 
prove utility organization, plan personnel promotions, and sharpen 


training methods. 


* Utilities will launch action programs to promote residential and 
commercial electric heating to fill load valleys. 


* There will be more industrywide coordination in recruitment of 


technical manpower. 


In 1956: 


Problems Were Many; 
Action Was Prompt 


JESSE A. MOCK, Assistant Managing News Editor 


Electric company management 
moved to retain the initiative in nu- 
clear power development, stemming 
efforts to expand federal activity in 
that field. But in the total picture this 
was but one of the problems of im- 
mediate concern to industry execu- 
tives. Others ranged from the shortage 
of technical manpower to improving 
service reliability and from system 
and load expansion to rising interest 
rates and higher operating costs. 
Mainly these problems resulted from 
a booming prosperity and a desire to 
improve an already high quality 
service. 

At the annual convention of the 
Edison Electric Institute’ and later at 
a specially called utility president’s 
conference,* electric company execu- 
tives took steps to coordinate and 
encourage private development of 
economical nuclear power. The al- 
ternative posed was a strong federal 
development program which some top 
electric company men believed might 


ELECTRICAL WORLD e 


December 24, 


pave the way for another era of 
federal encroachment in the electric 
power field. A bill for expanding 
federal development was, at least, 
temporarily halted.* At year’s end, the 
industry appeared well on its way to 
increasing further its commitment of 
some $300 million for nuclear power. 

Scarcity of technical manpower 
continued to be a headache to hard- 
pressed executives. To cope with it, 
Public Service Electric & Gas Co 
turned to ads in college publications 


to bolster its recruiting program." 
Commonwealth Edison Co sought to 
promote the attractiveness of engineer- 
ing careers by offering scholarships 
and by special exhibit displays.* Other 
utilities hired student engineers dur- 
ing the summer vacation.’ 


Expert Advice Sought 


To make more efficient use of 
existing personnel, utility manage- 
ment turned increasingly to experts 
both within and without companies 
for advice on improving organization 
and seeking out future management 
prospects.* Job evaluation—a_ tech- 
nique for evolving more equitable 
wage scales—made some gains.” 

Formal on-the-job training programs 
became more the rule and less the 
exception during the year.” And again 
this year the industry sent executives 
and prospective executives to man- 
agement workshops sponsored by Co- 
lumbia University and Georgia Tech.” 

Of immediate and daily concern was 
the industry’s $3.7-billion expan- 
sion program to keep ahead of con- 
stantly rising power requirements.” 
Budgeiing sessions firmed up plans for 
a 25-to-30% increase in construc- 
tion” for the coming year—this in 
the face of dwindling margins of ca- 
pability over peak loads.“ Electrical 
World estimates indicated this margin 
was slipping from 18.6% in 1955 to 
14.4% in 1956 to 13.3% in 1957 at 
December peaks.” Rising money costs 
caused some shifting from bond to 
stock financing but did not appear to 
curtail plans for needed expansion.” 
Catastrophies Hit 

System outage in Chicago,” a total 
power blackout in the Toledo area,” 
and the rockslide that knocked out the 
371,000-kw Schoellkopf Plant at Ni- 
agara Falls” helped point up the im- 
portance of strong interties—an im- 
portance to be reflected in increased 
transmission construction next year. 
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In 1957: 


© Look for higher interest rates for the first half and some easing 


thereafter. 


interest, wages, and other costs. 





In 1956: 


© Electric revenues will increase about 8% and net income 10%. 


* More rate increases will be forthcoming. Reasons: Higher fuel, 


® To take care of the increased construction program, “new 
money” financing will be higher despite higher interest costs. 


* More utilities will be using the liberalized depreciation method 
to generate additional cash within the business. 


Rate Cuts Exceeded 
Raises; Interest Rate Up 


HERBERT R. FRANKEL, Managing News Editor 


While known dollar electric rate de- 
creases outweighed increases for elec- 
tric companies, interest rates continued 
upwards as 1956 came to a close. 

The yield of first quality existing 
bond issues rose from 3.12% (Reis 
& Chandler)* at the beginning of 1956 
to a high of 3.72%* at Nov. 29. 
Other quality bonds showed similar 
increases. With respect to new issues, 
Public Service Electric & Gas Co sold 
in ‘the latter part of the year $50 mil- 
lion of first mortgage bonds, rated 
“Aa,” on a 4.34% yield basis to the 
public. This was the highest rate for 
a comparable grade public utility since 
1935.* In the last month bond costs 
have risen about 4%. 

Yields on preferred stock already 
on the market followed the pattern 
of bond yields. However, common 
stock yields have held fairly stable. 

Total electric company “new 
money” security financing to the pub- 
lic was up slightly in 1956. It will 
total around $1.45 billion as com- 
pared with $1.38 billion in 1955.‘ 

New bidders entered the money 
market in 1956. These were the large 
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industrial companies which heretofore 
have managed to generate their own 
funds through depreciation and re- 
tained earnings. These large indus- 
trials, such as the Ford Motor Co, 
Chrysler Corp, etc, will, of course, 
increase the demands for funds and, 
hence, contribute to keeping money 
tight. 

While known dollar rate increases 
granted by commissions to electric 
companies amounted to some $5.2 
million, rate decreases totaled ap- 
proximately $5.5 million. Of the 
increases, the largest was the $3.6 
million granted to Public Service Co 
of Indiana.* The largest decrease was 
$1.4 million by Pennsylvania Power 
& Light Co.° 


In addition the Pennsylvania Public 
Utility Commission ordered PP&L to 
refund $6.3 million because of the 
Pennsylvania Superior Court’s disal- 
lowance of Account 100.5 as an 
the line deduction” 
making. It is retroactive to 
compounded at 6% per annum.’ 

Another reduction of considerable 
importance was the order of the Fed- 
eral Power Commission to South 
Carolina Generating Co to reduce its 
rates to Georgia Power Co by $252,- 
000.* In this order the FPC reversed 
its presiding examiner who had, in 
allowed South Carolina Gen- 
erating an element of “fair value” in 
its rates to Georgia Power Co. 

Among the more important 
increase applications which are pend- 
ing are those of Southern California 
Edison Co in the amount of $13.5 
million,’ Consolidated Edison Co of 
New York on its conjunctiona! billing 
application of $9.6 million,” and Cen- 
tral Maine Power Co, $1,748,000." 

The most important decision in the 
liberalized depreciation field was that 
of the FPC in the Amere Gas Utilities 
case wherein the commission said 
that the intent of Congress, with re- 
spect to Section 167, could only be 
effectuated if the company is per- 
mitted to “normalize” taxes.” Fifteen 
Kentucky cities, that were intervenors, 
have appealed to the District of 
Columbia Circuit Court.” 

Afother favorable decision was that 
of Public Service Co of 
wherein the Public Service Commis- 
sion allowed normalized taxes for rate 
purposes.“ 


for rate 
1952, 


“above 


effect, 


rate 


Indiana 


An adverse ruling was that of the 
Pennsylvania PSC in the case of the 
Manufacturers Light, Heat & Power 
Co wherein the commission ordered 
actual taxes to be used." This order 
followed by less than a month that 
of the Citizens Water Co, Washing- 
ton, Pa. 

To date a total of 21 commissions 
have issued 31 orders of which 15 
used restricted or appropriated surplus 
and 16 tax reserve accounting.” 
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| In 1957: 


| 


® Utilities will step-up local work to educate the public on nuclear 


power developments and explain the Administration’s partnership 


policy. 


* Rising costs of television programming will bring reappraisal of 
_ad budgets. There will be more local newspaper and national pub- 
lication ads. Tie-ins with trade allies will expand. 


© Industry news on such items-as preference clause, taxes, and the 
atom will get greater emphasis in improved employee magazines, 
reading rack booklets, and home mail literature. Meetings, shows, 
talks, and movies will be stepped up for public and workers. 


© There will be more face-to-face contact with stockholders. 
Tougher battles to woo new industry will up area development 


activities. 


Ee 


In 1956: 


Private Companies 
Fought Public Power 


THEODORE W. FULLER, Public Relations Editor 


“A new spirit is beginning to move 
our industry. It is a spirit of convic- 
tion, and of courage, and of cohesive- 
ness too often lacking in earlier years.” 

With these words, Harllee Branch, 
Jr, then president of Georgia Power 
Co and now head of its parent con- 
cern, Southern Co, defined his opti- 
mism over events in the first half of 
1956. The definition held up well. 

Branch cited the readiness of in- 
dustry leaders in testifying before 
Congressional committees’ and the 
capable job of refuting public power 
claims.* “This year our industry has 
literally ‘come up off the canvas’ to 
slug it out with the opposition,” he 
added. “And we have found that the 
opposition is not only vulnerable but 
much less a public favorite than we 
had been led to believe.” 

Some notable examples: 

@The Stevens County election 
which granted Washington Water 
Power Co an overwhelming mandate 
to serve public utility district mem- 
bers.‘ The utility’s all-out efforts won 
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the Charles A. Coffin award for ad- 
vancing private enterprise philosophy. 

@Sandy, Ore., co-op members 
voted to accept Portland General 
Electric Co’s offer to buy the debt- 
ridden system." 

e Florida Power & Light Co de- 
feated efforts of Lake 
municipal.’ 

@ Citizens of Ogdensburg, N. Y.. 
rejected a city system in favor of Ni- 
agara Mohawk Power Corp service. 

But to temper optimism over vic- 


tories like these came some notes of 


City to go 


caution. As Edwin Vennard, 
president and managing director of 
Edison Electric Institute, put it: 

“The government is still making 
some progress in encroaching in the 
power field. Studies and surveys have 
indicated that there is a correlation be- 
tween the public’s lack of knowledge 
of economic facts and the public’s de- 
sire for the government to take over.” 
He urged an industry program to 
present the issues to the public.” 

Healthy strides in combatting pre- 
ference misconceptions were taken by 
Southwestern Gas & Electric Co. Its 
program employees, press, 
opinion leaders, and the public. 

According to at least one newspaper 
editor, utilities should be doing fz! 
more in presenting their story. 

By prompt action Union Electric 
Co’s Pres J. Wesley McAfee investi- 
gated and disclosed the facts concern- 
ing lobbying charges leveled against 
his company. By admitting the possi- 
bility of error and pledging to right 
any discovered wrongdoing, he gained 
a cooperative press.” 

The advertising program of Union 
Electric earlier won distinction in the 
Public Utilities Advertising Associa- 
tion award presentations, and with 
an “impact” campaign that included 
these elements: A monthly TV pro- 
gram MC’d by Ted Mack, a series of 
three-page newspaper ad 
and billboards.” Florida 
Light Co’s 1955 series won a 
doms Foundation medal.“ 

Arizona Public Service Co de- 
parted from conventional format with 
a Sunday supplement annual report. 
And one observer scored the general 
run of year-end statements as lacking 


vice 


covers 


sections, 
Power & 


Free- 


in information.” 

Middle South Utilities, Inc, took 
its stockholder meetings on the road. 
In visits to three major cities, execu- 
tives talked to ten times the number 
of owners that used to attend single 
New York sessions. 
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In 1957: 


© There will be no change in the Administration’s partnership 


policy. 





* The Atomic Energy Commission will seek more money than it | 
has for 1957 for the civilian nuclear power reactor program. Some | 
federal power reactors will be authorized. 


© The Hells Canyon center of controversy will move downstream 
on the Snake River to the Pleasant Valley Damsite. It promises to 


be hot. 


t : 
* Niagara redevelopment will become a New York State project. | 


In 1956: 


Partnership 


Policy Was 


Federal Power Policy 


V. CRAIG RICHTER, Washington Correspondent 


The Presidential election dominated 
the Washington scene in 1956. In- 
evitably it colored much, if not all, 
the legislative maneuvering in Con- 
gress. 

In the face of election pressures 
the Administration stood firm on its 
partnership power policy although the 
Democrats made some gains. 

President Eisenhower set the Ad- 
ministration keynote for the year with 
his State of the Union message.’ He 
endorsed for the first time partnership 
approach to construction of the 1.1- 
million-kw John Day Dam in Oregon. 
The President also asked for favor- 
able action on two mammoth federal 
projects: Upper Colorado River De- 
velopment and Frying Pan-Arkansas 
in Colorado. 

Congress came through on Upper 
Colorado after it had knocked out 
some controversial features such as 
Echo Park Dam.’ The President 
signed the bill into law early in April. 
But both John Day and Frying Pan- 
Arkansas died in Congress. 

Frying Pan-Arkansas figured in re- 
ports of vote trading* throughout the 
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summer. The deal called for Rep 
Edgar Chenoweth (R-Colo.), an op- 
ponent of the high Administration- 
opposed federal Hells Canyon Dam 
to vote favorably on the project in 
return for Democratic support for the 
Frying Pan-Arkansas bill. 

The Senate knocked out Hells 
Canyon when eight Democrats crossed 
party lines to give the Administra- 
tion’s partnership policy one of its 
major victories of the year.’ Follow- 
ing this action, the House quickly 
killed off Frying Pan-Arkansas.* John 
Day never got out of committee. 

For the third straight year Presi- 
dent Eisenhower reduced the federal 
power budget, cutting requests for 





1957 by 17%.’ The appropriations 
cut allowed no funds for new TVA 
steam plants. 

To take care of TVA’s future ex- 
pansion, the Administration sponsored 
a revenue bond proposal in Congress. 
This was one of a number of similar 
proposals.* None received favorable 
Congressional action. Instead, Con- 
gress approved use of TVA power 
revenues to complete additions to the 
John Sevier steam plant, leaving un- 
resolved the question of TVA’s future 
expansion. 

Interest also centered on other legis- 
lation in Congress. Bills for rede- 
velopment of Niagara River were 
finally whittled down to one, rede- 
velopment by New York State Power 
Authority’ which was defeated in the 
Senate and never voted on in the 
House.” 

The Administration scored a major 
victory when the House rejected the 
Senate-approved nuclear power re- 
actor bill.° This measure would have 
required the federal government to 
spend $400 million building nuclear 
power reactors to generate electricity. 

Partisans of the reactor bill re- 
sponded to its defeat by refusing to 


act on two Administration-backed 
measures, one for federal liability 
insurance on nuclear projects, the 


other for amendment of the Utility 
Holding Company Act for companies 
participating in joint nuclear projects. 

Two top Administration officials 
quit their posts early in the year to 
throw their hats in the ring. Interior 
Secretary Douglas McKay ran for the 
Senate against Wayne Morse in Ore- 
gon.” Rural Electrification Adminis- 
trator Ancher Nelsen went after the 
governorship of Minnesota.” Both lost. 

Fred A. Seaton became the new 
Interior Secretary“ and David A. 
Hamil the new REA Administrator.“ 

With the return of the Eisenhower 
Administration to office the question 
of the future of the partnership policy 
came to the fore.” Interior is now re- 
examining power policies. 
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“In 1957: 


eras 7 wey 


¢ Three more supercritical plants will be announced, all in the 


3,500-psi range. 


° Fly ash will influence devign of new coal-burning plants. Objec- 
tive will be to match fly ash quality to specifications of its buyers. 


© Designers will stick to a maximum of 4 kv for auxiliary power 
systems, using steam turbine drives for boiler feed pumps when the 
size of this load taxes the electrical supply system. 


In 1956: 


Unit Size Hit 450-Mw; 
Supercritical Cycle Up 


JOHN J. KEARNEY, Assistant Managing Technical Editor 


Unit size continued to increase in 
1956. Last year’s orders for 330-Mw 
units were surpassed with an Ameri- 
can Gas & Electric Co order for two 
450-Mw units. Both will have a super- 
critical steam pressure of 3,500 psi 
and throttle temperature of 1,050F 
with double reheat, both at 1,050F. 
The expected thermal efficiency of 
these super units is 41%.’ 

Liquid-cooled generator armature 
windings are one of the many im- 
portant reasons why system planners 
are able to specify machines of this 
size. Studies announced during the 
year indicate that liquid cooled wind- 
ings easily permit armature designs 
of 500-Mva ratings in 3,600-rpm 
machines.” 

Supercritical pressure units also 
gained prominence in technical news. 
The box score shows that six such 
units are being built, designed, or 
planned. Their total capacity is 1,925 
Mw (against approximately 1,000 Mw 
for announced nuclear power plants).’ 
In addition to the two 450-Mw AG&E 
units, two other supercritical units 
were announced during. the year—a 
250-Mw unit for Avon Station of 
Cleveland Electric Illuminating Co‘ 
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and a second 325-Mw unit for the 
Eddystone station of Philadelphia 
Electric Co.° During the latter part of 
the year the first supercritical pressure 
unit in the United States, Philo No. 6 
was being readied for initial service. 

With the advent of bigger and big- 
ger units the problems of supplying 
adequately the auxiliary requirements 
of these units became increasingly 
important. Boiler feed pump power 
requirements are presenting the big- 
gest problems. One study showed that 
savings in initial investment, increased 
station output, and better heat rates 
are factors that make steam driven 
boiler feed pumps attractive for to- 
day’s large generating units.’ Another 
method proposed was to connect the 
pumps directly to an extension of the 


main turbine generator shaft." 

The voltage to use for large auxiliary 
power systems was also given consider- 
ation. One study concluded that it is 
more economical to keep the auxiliary 
system at 4.16 kv, whether thiough 
the use of more buses or higher in- 
terrupting switchgear, than to use a 
higher voltage system,° Electrical 
World’s Fourth Steam Station Design 
Survey indicated that the use of larger 
unit sizes is largely responsible for: 
an increased use of cross-compound 
machines, continued trend to higher 
generator voltages, conductor-cooled 
generators, and motor driven exciters.° 

Several new ideas were introduced 
into plant operation. Among them a 
pipeline to deliver coal from the mine 
to the power plant,” and an automatic 
station logging system. This system 
has reduced labor costs and improved 
operating efficiency at the 240-Mw 
Neches Station of Gulf States Utility 
Co.” 

The Federal Power Commission re- 
ported that 41 plants operated with a 
heat rate under 10,000 Btu per kwhr 
during 1955. This compares with 29 
plants for the previous year.” Com- 
pletion of the 1,290-Mw Clifty Creek 
Plant of Ohio Valley Electric was 
announced during the year. This is 
hailed as the world’s largest privately 
owned power plant.” 


Aluminum Turns to Steam 


A possible swing to thermal stations 
to supply energy for the aluminum 
industry was indicated by a fully in- 
tegrated aluminum project announced 
early in the year. Arrangement in- 
volves a chemical company to produce 
the aluminum, a utility to supply 
power, and a coal company to supply 
char as fuel.” 

An Electrical World conference on 
utilization of fly ash indicated that 
economics of income instead of dis- 
posal cost may make it possible to 
justify an improvement in engineer- 
ing as it applies to fan capacity and 
dust collecting equipment.” 
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“In 1957: 


| © More utility groups will be formed to develop nuclear power 


Plants. 


® Utilities will contract for 7 to 10 nuclear power plants with out- 


puts in the range of 20 to 50 Mw. Some may propose commercial 


© New reactor types will be proposed, some using heavy water. 


® Federal atomic insurance will become law. 


in 1956: 


Britain Opened First 


Commercial 


A-Plant 


JOHN J. KEARNEY, Assistant Managing Technical Editor 


Commercial operation of a utility- 
size nuclear power plant received top 
billing in nuclear news of 1956. 
Calder Hall Station of the British 
Atomic Energy Authority went, “criti- 
cal” in late spring’ and began regular 
commercial service on Oct. 17. Ulti- 
mately it will have four gas-cooled, 
graphite-moderated, natural uranium- 
fueled reactors with a total capacity 
of 92 Mw. The only reactor opera- 
tive is supplying 10-Mw of power to 
the national grid.” 

Although no appreciable power was 
generated from nuclear sources in the 
United States during 1956, the vari- 
reactor programs continued to 
progress. The Shippingport project 
reached final stages of construction. 
An Electrical World survey in mid- 
year showed that 15 nuclear power 
plants have been proposed with a 
total capability of about 1,000 Mw. 
Actual construction and equipment 
costs will approach $300 million. The 
units range in size from 5 to 236 
Mw.* 

The Atomic Energy Commission is- 
sued construction permits to Con- 
solidated Edison Co for its 236-Mw 
PWR plant and to Commonwealth 
Edison Co for a 180-Mw boiling 
water plant.‘ The commission also 


ous 
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issued a construction permit to the 
Detroit Edison group on the condi- 
tion that certain safety , questions 
would be resolved,’ signed a contract 
with Yankee Atomic Electric Co under 
the AEC Power Demonstration Pro- 
gram," and authorized contract nego- 
tiations with public power groups in 
Piqua, Ohio (for a 12.5-Mw organic 
moderated reactor plant),” and An- 
chorage, Alaska, (for 10-Mw sodium- 
cooled, heavy water-moderated re- 
actor plant).° 

These latter units are two of the 
proposed under the second 
round of the AEC Power Demonstra- 
tion Program.® In addition to these 
reactors three Florida utilities (Flori- 
da Power & Light Co, Florida 
Power Corp, and Tampa Electric Co) 


seven 





joined forces in planning a nuclear 
plant.” A similar joint venture was 
also proposed by Carolina Power & 
Light Co, Duke Power Co, Virginia 
Electric & Power Co, and South Caro- 


lina Electric & Gas Co." Utilities 
stepped up their effort on an indus- 
trywide basis with the formation of a 
Technical Appraisal! Task Force by 
the Edison Electric Institute.” 


Bottlenecks Remain 


Legislative bottlenecks in_ the 
atomic industry were not completely 
cleared. Congressional and industrial 
leaders agreed that the federal govern- 
ment would have to underwrite some 
form of insurance against third party 
liability claims resulting from acci- 
dents in nuclear plants.” A bill pro- 
viding such needs was approved by 
the Joint Congressional Atomic En- 
ergy Committee“ but died in the 
closing sessions of the 84th Congress.” 
The same fate was accorded an amend- 
ment to the Holding Company Act” 
which would have permitted certain 
joint utility projects in the nuclear 
power field. This amendment also had 
received committee approval.” 

In April AEC announced an ex- 
perimental breeder reactor got out of 
control and destroyed its core late in 
1955. No, fatalities occurred.” The 
AEC also announced that public 
hearings would be held on the pro- 
posed fast breeder reactor of the De- 
troit Edison group. The hearings 
were requested by three labor unions 
because of the safety considerations.” 

The McKinney Panel formed by 
the Joint Congressional Atomic 
Energy Committee delivered its re- 
port early in the year. Among its 
recommendations were complete de- 
classification of technology, 
industrial assumption of responsibility 
for research, and federal subsidies for 
private construction of one full-scale 
demonstration plant for every reactor 
design.” 
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TRANSMISSION 


“In 1957: 


© The pace of transmission construction will accelerate, probably 
upwards of 50%, to bring transmission and generating capacity in 
balance and to anticipate heavy generation additions in 1958. 


¢.Intercompany transmission ties and interconnections will be 
strengthened and system backbones stiffened. Extra high voltages 
will play a major role. 


* New field experiment stations will investigate bundle-conductor 
performance, radio influence, corona effects, and tower designs in 


the-EHV area. 


¢ Research reports will throw new light on the cause of high light- 
ning Outage rates on tall transmission towers having single shield 


wires. 


® Applications of 230-kv pipe cable besides those between generat- 
ing stations and switchyards will be introduced. 


. 


¢ New transmission tower designs using tubular steel, aluminum, 
concrete, and probably fiberglass will be installed experimentally, 
but the use of wood will continue to increase. 


In 1956: 


EHV Lines Extended: 


Research Intensified 


DANIEL T. BRAYMER, Assistant to the Editor 


Proof abounded in 1956 that elec- 
tric utilities in this country have em- 
braced both the opportunities and the 
technical challenges inherent in 
sort to extra-high transmission volt- 
ages. By mid-year two more major 
utility systems had announced plans 
to integrate 330-345-kv transmission 
with their lower-voltage systems. Other 
companies set up research stations and 
test lines to explore problems of 
corona, lightning, and conductor 
performance. Also during the year 
opportunity was afforded to demon- 
strate the predicted 1,000-Mw load- 
ing capacity of a double-circuit 345-kv 
line. 

Abroad, interest in direct-current 
transmission, revived by two years 


re- 
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successful operation in Sweden, in- 
spired British and French experts to 
settle on its use to link their two sys- 
tems via a submarine cable under the 
Straits of Dover. 

Pians for a 90-mile double-circuit 
330-kv link between Commonwealth 
Edison Co and Indiana & Michigan 
Electric Co, a subsidiary of the Ameri- 


can Gas & Electric Co, were an- 
nounced in July. To cost $25 million 
the link will ultimately have an ex- 
change capacity of | million kw. It 
will be used initially for emergency 
interchange and to aid scheduling of 
maintenance. Indiana & Michigan 
will build 80 miles additional of 330- 
kv line between New Carlisle switch- 
ing station and Fort Wayne to con- 
nect up with the AG&E 330-kv 
network. 

Detroit Edison too disclosed plans 
this year’ to build a 43-mile double 
circuit 345-kv line from St. Clair 
Plant to Pontiac. To be energized 
initially at 120-kv in 1958, it will not 
operate at 345 kv for some eight years. 

In the Pacific Northwest a trans- 
mission system that would embrace 
288 miles of 345 kv and 698 miles 
of 230 kv was proposed* to integrate 
the Mountain Sheep-Pleasant Valley 
Project with the transmission grid of 
the Northwest Power Pool. The pro- 
posal is still under study. 

Tornado damage to one of 
parallel double-circuit 345-kv lines oi 
the Ohio Valley Electric Corp serving 
the Portsmouth Area Project of the 
Atomic Energy Commission from 
Kyger Creek Station provided an op- 
portunity to establish the load carry- 
ing capacity of such lines.‘ The un- 
damaged 345-kv line carried in excess 
of 1,000 Mw for nearly a week. Send- 
ing-end voltage was raised to 350-356 
kv. This loading for the 50-mile line 
represents about 1.7 times surge im- 
pedance loading at 330 kv and is con- 
siderably below stability limits. One 
circuit of the line carried 750 Mw 
for two minutes during switching op- 
eration. Conductor is 1.75 in. ex- 
panded ACSR. 

Other areas of 
formance were under intense investi- 
gation during 1956. The high lightning 
outage rates observed and reported 
in 1955 on tall towers with single 
shield wires remained unexplained,” 
but early research results tended to 
blame use of a single overhead shield 
wire.° 
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transmission per- 
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* Distribution growth will continue at a high rate to serve 1% 
million new customers and 25 billion more kwhr. Budgets are up 


about 7%. 


© Utilities will standardize a “yardstick” for service continuity to 
__ take its place with volts, kilowatts, and cycles per second as criteria 


of service quality. 


e Digital computers will analyze distribution load and voltage data 


pawell as service interruptions. 


_® Reclosers will provide fast hasate of faults and restoration of 


‘ service on 44-kv subtransmission. 


“© Aluminum will be used for network cable and, with aluminum 


sheath, for aerial cable. 


© Motor-starting restrictions on heat pumps and central air-condi- 


tioning units will be eased. 


In 1956: 


Better Customer 


Service Was Goal 


LEONARD M. OLMSTED, Managing Technical Editor 


Continuation of the construction 
boom pushed distribution customers 
over 52 million although the number 
added this year will be well below 
the high level set in 1946-52. This 
growth, augmented by rising use of 
electricity, is boosting sales to distribu- 
tion customers by a record 22 billion 
kwhr.’ Appropriations for distribu- 
tion plant to serve this booming load 
approached $1% billion.’ 

Summer loads grew 9.2% over 
1955, despite cooler weather, to set 
new peaks. Southern utilities reported 
summer loads up to 81% over last 
winter, and Union Electric Co esti- 
mated that 190 of its 1,480-Mw peak 
was air-conditioning.” First reaction to 
this summer growth was a drive to 
get more capacity out of existing dis- 
tribution transformers by boosting in- 
ternal breaker trip settings 30% to 
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gain replacement time.“ Common- 
wealth Edison Co pushed its revalua- 
tion of transformer loading,° and 
Kentucky Power Co updated its deter- 
mination of loading from customer’s 
kwhr usage to facilitate distribution re- 
design without field engineering.® 
Manufacturers urged utility participa- 
tion in new investigations of trans- 
former life and loading economy.’ 
Capacitors were applied by many 
utilities for relief from the low power 
factor and voltage disturbances of air 
conditioning load. Time clock control 
for capacitor switching remains popu- 
lar, but the addition of a temperature- 
sensing element by Public Service Co 
of Oklahoma kceps them off when 
cool weather cuts air conditioning 
load.* Low-voltage capacitors in se- 
ries with distribution transformer 
primaries had an acceptable 7% an- 
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nual failure rate in Oklahoma’ -and 
gained converts” despite one manufac- 
turer’s warning about heavier fault 
current and ferro-reasonance.” 

Air conditioning imposed new de- 
mands on underground distribution, 
too, to spark study of cable loading 
limits and duct cooling.” 

With air conditioning causing new 
peaks, many utilities campaigned for 
new load builders that won’t add to 
the 3 PM peak on a summer day. 
Their antipathy to quick-recovery 
water heaters wavered.” And _ field 
tests of 8.7-kw high-speed dryers re- 
vealed that they can be served with- 
out difficulty by most distribution to 
consume 100 kwhr per month instead 
of 50 to 70 for conventional models.“ 

Mounting need for better load sur- 
vey methods spurred several manu- 
facturers to develop systems by which 
data are recorded on magnetic tape” 
or punched in paper tape” for subse- 
quent transfer to cards for digital anal- 
ysis. Several utilities stepped up their 
use of graphic instruments to monitor 
feeder loads” and devised translators 
to speed transfer of data to cards.” 


Expedites New Capacity 


Arguments continued between ad- 
vocates of 4 and 12 kv for distribu- 
tion, but users of the higher voltage 
for new growth areas found it expe- 
dites capacity additions.” Philadelphia 
Electric Co gained capacity economi- 
cally by converting its 2-phase dis- 
tribution to 3-phase with Scott-con- 
nected transformers to supply cus- 
tomers’ 2-phase equipment.” And 
Elizabethton, Tenn., used aerial cable 
in its business area.” 

Shopping centers put new emphasis 
on economy, appearance, and con- 
tinuity of utility service.” But Du- 
quesne Light Co justified serving 
them by retaining and expanding its 
unit-substation 4-kv system.” 

Economy in distribution was sought 
by Detroit Edison Co in cooperating 
with surveyors, planners, promoters, 
and government officials to secure 
easements for simple line construc- 
tion.“ Construction methods changed 
to incorporate shop-assembled cross- 
arms,” bracing of deadend crossarms 
to eliminate arm guys,” pole mount- 
ing of open-delta transformers to save 
cross arms and hardware,” ground 
assembly of 2-pole platform,” and 
steel pole-top extensions.” 

Future savings were sought in use 
of fiberglass to make almost inde- 
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structible pole” and in proposals to 
review existing standards for distribu- 
tion transformers with a view to cut- 
ting the number of sizes to stock.” 

Economic evaluation indicated that 
aerial cable can be justified for dis- 
tribution in St. Louis by credit for 
savings in tree trimming, voltage im- 
provement, and loss reduction.” And 
triplex aluminum slightly reduced 
secondary costs in Oklahoma and on 
Long Island.” Aluminum sheaths were 
closed over cable joints by welding 
to bells clamped to the sheath.™ 

Thermo-setting plastics, adopted by 
Consolidated Edison Co for most non- 
metallic-sheath 5-kv aerial-cable joints, 
shows promise for all types of under- 
ground joints up to 15 kv.” Neoprene- 
jacketed oil-base-rubber insulation 
was used for 34.5-kv underground 
cable connections to a distribution sub- 
station.” Using non-metallic or alumi- 
num conduit to encase 1-conductor 
cable at pole risers boosted their 
capability 19%." And steel enclosures 
for transformers, cutouts, and switches 
cut the cost of buried distribution to 
4% times conventional 4-kv system 
cost in Colorado.* 


Switch 12-Kv Feeders 


Substation design based on conven- 
tional equipment permitted use of 
heavy-duty reclosers instead of cir- 
cuit breakers to switch 12-kv feeders 
in small distribution stations.” And 
standardization of layout, metering, 
and galvanized steel structures saved 
Duke Power Co 25% in engineering 
and construction time.” Clark County 
PUD cut and welded substation struc- 
tures out of aluminum alloy to save 
engineering time, eliminate rust, and 
cut future maintenance.” Metropolitan 
utilities resorted to metal-enclosed 
segregated-phase bus and air-blast cir- 
cuit breakers for 69-kv supply to large 
substations in network areas.” 

Working safety in substations was 
enhanced by design providing 8 ft 
or more to the base of all bushings, 
group-operation of manual grounding 
switches, and no permanent access 
ladders to fuses. Structures were as- 
sembled on the ground before hoist- 
ing.“ Adequate lighting aided safe 
maintenance in Louisiana.“ And 
burying control cable with gravel in 
concrete raceways cut cost 50% under 
usual buried conduit installation for 
Bureau of Reclamation.“ 

Service at 265/460 v gained in com- 
mercial areas with installation at New 
York’s Coliseum in lieu of 120/208 v 


to save $112 million.“ And the wiring 
capacity of several large Chicago 
apartments was boosted 361% for 
$250 per apartment by changing serv- 
ices and existing risers to 265/460-v 
3-phase and stepping down to 120/ 
240 v at each floor. Cost was 40% 
of the estimate for providing similar 
capacity at 120/240.” 


Remains Controversial 


Acceptance of this voltage for resi- 
dential service remained controversial 
and was referred to an EEI-NEMA 
committee for evaluation.“ Propo- 
nents claimed that 265/460-v sec- 
ondaries can save 30% in utility in- 
vestment to serve heavily electrified 
homes” and cut cost of underground 
distribution in urban residential areas.” 
But opponents contended average 
monthly savings of only $1.20 per 
customer after 30 years of load build- 
ing would not justify a change. And 
companies promoting gas heating do 
not anticipate loads heavy enough to 
use the higher service voltage.” 

Meter engineers avoided the service 
voltage debate but included 265/460- 
v in the range for proposed universal 
polyphase meters.” Meanwhile, Kan- 
sas City P&L Co used 50-amp self- 
contained meters for 200-amp 120/- 
240-v service, resorted to “do nut” 
CT’s for heavier demands.” Con Edi- 
son replaced recording demand meters 
with cumulative types to save $250,- 
000 per year.™ 

Continuity of service won recogni- 
tion as a major objective when an 
industry committee accepted the job 
of establishing a measure for it. Con- 
tinuity was heralded as the industry’s 


“show window” by T. Ingledow of 
British Columbia Electric Co.” And 
coatinuity was placed with voltage 
and flicker among requirements for 
Alabama Power Co service.” Com- 
puters were proposed editorially” and 
adopted by Long Island Lighting.” 
Trees remained the major cause of 
interruptions.” Coordination of design 
to minimize exposure to trees became 
the first line of defense.” But aerial 
cable won acceptance for use where 
trees cannot be avoided, Public Service 
E&G Co reporting a failure rate of 
0.114 per mi per yr for 68 mi of self- 
supporting types." And additional 
utilities joined the move to encourage 
planting low-growing shade trees.” 


Sparks Storm Network 


Hurricanes and floods caused less 
trouble than in several recent years. 
But EEI’s task force placed 46 utili- 
ties on its mutual assistance roster 
and sparked a storm-warning network 
among 33 east central and northeast- 
ern utilities for exchange of informa- 
tion about major storms.” Georgia 
Power Co concluded that generous 
design in 12-kv distribution forestalls 
early reinforcements and hazardous 
maintenance.“ New Orleans Public 
Service found shield wires cut outage 
time 47% on 13-kv distribution.” 

Automatic protection with reclosers 
and sectionalizers saved $1,030 per 
feeder for Colorado Central Power 
Co.” Iowa Electric E&P ~Co cut 
restoration time by equipping pole- 
top oil switches with ground-level 
control stations.” Philadelphia Elec- 
tric Co adopted telephone facilities 
for remote control of 33-kv switches.” 
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© The shift from 2300 to 4160 v for large industrial motors will 


speed up ax motor siaes increaee. 


* 


° Grounded neutral systems will gain in popularity over ungrounded 
systems among industrial designers. 


* Increasing industrial load and voltages, coupled with grounded 
systems, will focus more attention on relaying. 


Look for increased emphasis on frequency and voltage stability 
en teen oF aetomation. 


° A wider segment of industry will face serious flicker a as 
ee en ne naes etc grows. 


In 1956: 


Industry Used More 
Kwhr in More Ways 


KENNETH N. McLEAN, 


At the end of 1956 American in- 
dustry’s power appetite had grown 
5% over the previous year, gobbling 
up an extra 1.14 billion kwhr per 
week. As annual consumption 
climbed, much of the growth went 
into large, new installations; but hun- 
dreds of smaller, less spectacular ap- 
plications helped swell the total. 

The fight against frost was typical. 
In Toledo a new infrared installation 
used to thaw coal in railroad cars 
after steam, coal heat, oil heat, and 
torches had failed atiracted nation- 
wide attention." But a multitude of 
smaller customers used immersion 
heaters, heating cable or infrared to 
fight freeze-up in cooling towers, log 
ponds, pneumatic lifts, ice cream 
vaults, and water supplies.” 

Similarly, in the metals trades, one 
of the largest cold-rolling mills in 
the spring industry, a 16-in. unit with 
a 500-hp mill motor and two 400-hp 
winder motors, went into full-scale 
operation at Forrestville, Conn.’ And 
two, 400-kva induction stirrers, in 
their first foundry application, began 
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Industrial Editor 


to turn out better steel castings in less 
time. Attached to the bottom of 
large electric arc furnaces, these new 
tools cut sulphur, phosphorous, and 
silicate impurities below best levels 
previously obtainable. But dozens of 
smaller equipments for melting, braz- 
ing, heat treating, and forge welding 
also went on the line.* 

Increasing mechanization in both 
large and small industries was a con- 
sistent trend in 1956. As automation 
lost some of its glamor, new auto- 
mated and semi-automated processes 
were added to others that had been in 


use for years. A completely auto- 
mated degreasing, painting, and drying 
system was typical.° Self-contained 
molders and assembly line molding 
techniques replaced hand methods.’ 

Wide use of electronics accompanied 
the growing mechanization. An elec- 
tronic monitor was put to work on 
a punch press to control the mech- 
anical load and reduce expensive die 
breakage.” Industrial TV coupled 
with a microscopic camera lens dis- 
placed the tedious, optical inspection 
of plated metal parts.” In a more 
familiar form, TV monitors were used 
to simplify traffic control in a busy 
Chicago loading dock.” 


Distribution Voltage Up 


In the material handling field, one 
of the most numerous applications 
was the use of electric heat to cut the 
viscosity of piped fluids.” This tech- 
nique was used successfully with mate- 
rials as diverse as corn syrup, tallow, 
crude oil, and sodium. In another 
area of material handling the variable 
speed electric drive continued to grow 
in popularity, chiefly because of its 
flexibility and ease of control.” 

Higher distribution voltages for in- 
dustrial use became increasingly com- 
mon.” Probable increase in motor 
loads as automation becomes 
common may lead even moderate 
size companies to use higher voltages. 
In large commercial buildings use of 
277/480-v distribution systems con- 
tinued to spread. Reduction is size 
and weight of cable, switchgear and 
bus duct were the principal influences. 

In the utility industry Pennsylvania 
Power & Light Co flew 55 local man- 
ufacturers to General Electric’s Ap- 
pliance Park for a first-hand view of 
the meaning and application of auto- 
mation. Purpose of the trip was to 
clear up some of the gloomier miscon- 
ceptions about automation and point 
out areas of possible application in 
the manufacturers’ own plants. 
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In 1957: 


° Appliance business will be at least as good in the first half as in 
1956. Unit volume will at least equal this year’s, and dollar volume 
will be somewhat higher due to higher price tags. 


© Heat pumps will.double, 12,000 to 25,000. 


© Homes and buildings completely heated by resistance heating 
will increase from 270,000 to 300,000. 


_ © Snowballing of the Live Better Electrically residential market 
development program will bring tdugher competition from the gas 


industry. 


© The commercial market still won’t get the attention it deserves. 
Cooking will make best strides; lighting will be a dark horse. 


© There will be more talk than performance concerning the rural 
market although the farmer’s economic plight will improve some- 
what, putting him in a better buying mood. 


In 1956: 


National Programs 


Aided Home Market 


E. BRYSON SESSIONS, Commercial Editor 


If nothing else, 1956 will go down 
as the “year of programs.” Live Bet- 
ter Electrically, Housepower, Opera- 
tion Home Improvement all were 
launched this year.’ And all are aimed 
at the growing residential market. 

They evidently have had an effect, 
even after only a few months of ex- 
istence. Look at the sales figures: 
Preliminary estimates place 1956 
“home appliance sales at a_record- 
breaking $8.1 billion—well ahead of 
last year’s $7.9-billion.* And it hap- 
pened in a year when many industries 
are finding it tough to top their 
“boomy” 1955 figures. 

But like the automobile business, 
the appliance makers are out to find 
more efficient ways to sell. This year 
saw another rash of mergers. The re- 
sult: Fewer companies with wider 
lines of goods. And all of them bent 
on shortening the channels between 
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their factories and the consumer. 

To be specific, home laundry equip- 
ment showed the best increase in 
volume, particularly dryers. The here- 
tofore drowsy dishwasher made 
heartening gains, too. And even that 
old child of controversy, the electric 
water heater, will turn in a modest 
increase thanks in large part to greater 
utility acceptance of the quick recov- 
ery unit. Utilities serving some 30% 


of the nation’s domestic meters now 
accept it for sale on their lines.* 

Yet, happy as this year’s appliance 
sales performance turned out, kilo- 
watthour sales to the American home 
are not what they could be. Their 
rate of gain, in fact, is lagging behind 
commercial and industrial sales.‘ The 
all-electric home is ready now. All it 
needs is the industry’s will to sell it. 
The worry about diversity will take 
care of itself as more completely elec- 
trified homes go onto utility lines. 


Lighting Gets Break 

Lighting this year got the best break 
it has had in years with stepped up 
manufacturer promotion and some 
new innovations such as the fluores- 
cent lamp with a higher light output 
and more colored bulbs.* Air condi- 
tioning pretty much held its own even 
though most of the country had a bit 
cooler summer. Resistance heating 
and the heat pump continued in their 
modest ways. But several more major 
power suppliers announced their in- 
tentions to promote, and 1957 could 
mark beginnings of a “breakthrough.” 

In the changing farm market, the 
industry still hasn’t begun to do in 
earnest what it says it wants to do. 
New appliances and equipment sales 
could add an 18.8-billion kwhr load 
by 1965, and total rural power sales 
could move toward 125 billion kwhr. 
Great spade work is being done by the 
Inter-Industry Farm Electric Utiliza- 
tion Council and its statewide affili- 
But in 1956 few utilities yet 
could be found which really were 
wading into the task they had cut out 
for themselves—that of getting elec- 
tric production machinery onto farm- 
steads in volume. 

The same could be said for the 
commercial market, at least in terms 
of the money and manpower needed 
to dig into it. Toughening competi- 
tion among merchants and building 
owners is making cost cutting and 
customer wooing a matter of survival. 
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‘In 1957: 


_. © Transformers with aluminum windings will be available commer- 


cially. 


® Power cable with continuously extruded aluminum sheath will 


be on the market. 





© Computers will increase in use for design of equipment and study 


of power problems. 


¢ Aluminum production — with two and possibly three new plants 


in operation — will be stepped up. 


* Construction of new manufacturing plants and additions to ex- 
isting plants will go ahead at a moderate rate, for production of 
switchgear, industrial control, and electronics. 


* Motors up to 5,000 hp and steam turbines of 7,000 hp will drive | 


boiler feed pumps. 


In 1956: 


‘New Was Theme Word 
of Equipment Makers 


RUE M. SHOOP, Associate Editor 


Highlights of manufacturing activi- 
ties in 1956 were: Completion and 
planning of new production plants 
and research laboratories; develop- 
ments in aluminum products; and 
production of circuit breakers with 
high interrupting capacity, insulators 
for high voltages, motors of 
horse power, transformers of 
capacity, and hydro-turbines. 

New plants’ have been started to 
produce meters, power line carrier 
and microwave systems, atomic power 
equipment, conductor connectors, mo- 
tors, process controls, high voltage 
cable terminating and sectionalizing 
devices, and industrial heating units. 

Among plants’ planned or under 
construction are those for production 
of wire, electronic devices, switchgear, 
connectors, industrial controls, plant 


large 
high 


distribution systems, and insulation. 


Research laboratories’ were opened 
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to study operation of motors and the 
industrial computer field; to test 
hydro-turbine model runners, also 
bearings and lubricants; and to find 
new applications of Neoprene. 
Production of aluminum‘ will be 
materially increased by the operation 
of eight new and planned plants. A 


$231-million company was formed to 
produce 180,000 tons of primary 
aluminum per year. 

Some aluminum processing devel- 
opments’ having interest are: A 
method to corrugate aluminum sheath 
for cable, a process for continuous 
casting and rolling of aluminum rod 
for electrical conductors, and a 
method of anodizing aluminum wire 
to provide an oxide coating which in 
effect becomes electrical insulation. 
Product developments were: A high- 
voltage switch with aluminum struc- 
tural members, and 345-kv outdoor 
disconnecting switches using  all- 
aluminum current-carrying parts. 

Among the significant transformers’ 
manufactured were: (1) a large sta- 
tion transformer, 360-Mva, 3-phase, 
129-17.3-kv, for Detroit Edison Co’s 
River Rouge plant; (2) an aluminum- 
wound, 70-Mva, 275-13.2-kv_ trans- 
former for Aluminum Co of Canada’s 
Kitimat smelter; (3) two 2,000-kva, 
69-kv-4802, transformers insulated 
and cooled by sulphur-hexafluoride 
gas, 15 psi, for Consolidated Edison 
Co; (4) a cooling system developed 
for two or more transformers to be 


connected to a common forced-oil 
manifold so one transformer can 
carry major portions of load in an 
emergency. 


Several designs of insulators’ are to 
be noted. Station post 230-kv insula- 
tors for switch and bus use have a 
BIL withstand rating of 900 kv. Sus- 
pension insulator has combined me- 
chanical and electrical strength rating 
of 36,000 Ib and impact strength of 
100 in.-Ib. 

Bushings from 115 to 230 kv have 
a core construction using a “printed 
circuit” to achieve uniform dielectric 
stress through the bushing. Also inter- 
changeable bushings for transformers 
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CONTROL EFFICIENCY and flexibility are typified by this 
modern control room at the Potomac River Station. Con- 
trols are set up for five turbine-generator units. Left to right: 


Potomac Electric Power Company’s Steam Production Super- 
intendent, W. J. Robinson; Electrical Engineer, D. F. Hughes; 
and Chief Operator, E. A. Howard, discuss panel arrangement. 


PEPCO’s 5th General Electric unit at 
Potomac Station helps meet area’s growth 


Estimates of the population increase in the Potomac 
Electric Power Company’s service area show a 20% 
rise since 1950. This was the third highest rate of 
growth among the 15 metropolitan areas with a popu- 
lation of over one million in the United States. And, 
growth in the Washington area has given every in- 
dication of continuing. 

Pepco’s System Planning Division has an unusual 
record of accurate forecasts, and has matched its 
prediction with balanced expansion programs. Pepco 
has spent over $100,000,000 since 1950 on construction 
and expansion. This five-year construction and ex- 


pansion program reached a high point in 1956 with 
the delivery of a third 90/100,000-kw General Electric 
turbine-generator. By specifying General Electric 


equipment, Pepco ar. its consultants, Stone and 
Webster, benefited from General Electric power plant 
services - . Saving time, money and manpower. 


FOR MORE DATA TURN PAGE» 
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INCREASED CAPACITY for growing load will be provided 
when unit no. 5 is installed early next year at Potomac River. 
Unit 5, as well as units 3 and 4 (the one shown here), is 
90/100,000-kw reheat turbine-generator with steam condi- 


tions of 1800 psig, 1050 F/1000 F. Shown above are 
L. W. Cadwallader, Pepco Mechanical Engineer; H. J. Sykes, 
Vice President, Stone & Webster; and W. J. Robinson, 
Potomac Electric’s Superintendent of Steam Production. 


PEPCO’S latest 90/100,000-kw G-E unit 


LOWERED INSTALLATION COSTS and on-time delivery of 
vital equipment like this G-E 90,000-kva power transformer 
are assured by General Electric power plant services. An- 
other of these units will be installed by Potomac Electric 
Power Company shortly at the Potomac River Station. 


SERVING SUBMARINE CABLE carrying power under Potomac 
River to Washington, D.C., are these General Electric 69-kv, 
2,500,000-kva oil circuit breakers. Discussing switchyard 
layout are Potomac Electric Power Company’s D. F. Hughes, 
Stone & Webster’s H. I. Stewart, G.E.’s F. B. Crider 





PLANNING INSTALLATION of unit no. 5 is a joint Superintendent, Stone & Webster; L. W. Cadwal- 
endeavor. Here, H. J. Sykes, Vice President, lader, Mechanical Engineer and George Bisset, 
Stone & Webster; D. F. Hughes, Electrical Senior Vice President, Pepco; F. B. Crider, 
Engineer, Pepco; H. I. Stewart, Construction Sales Engineer, G.E., discuss new equipment. 


MORE EFFICIENT OPERATION is achieved by 
General Electric integrated turbine supervisory 
panel examined here by F. B. Crider, G.E., and 
L. W. Cadwallader, Pepco Mechanical Engineer. 


ASSURANCE AGAINST OUTAGE is provided by 
3 boiler feed pump motors per’ 80,000-kw name- 
plate rated unit. Pepco Steam Operator L. D. 
Noland inspects General Electric 800-hp motors. 


will boost Potomac River Station capacity 267% 


General Electric Power Plant Services help Pepco and Stone & Webster 
realize lower first costs, higher operating efficiency 


Long-range planning at Pepco plays a vital part in 
determining what steps should be taken to accom- 
modate future growth. The units now in operation 
at the Potomac River Station are the result of such 
planning. In 1949-50, two General Electric 80,000-kw 
nameplate-rated units were installed. By March, 
1956, two more of 90/100,000 kw each were operat- 
ing. Early next year, the fifth General Electric unit at 
Potomac River will go on the line, bringing the total 
capacity of the five General Electric units to a name- 
plate rating of 430,000 kw. 

General Electric engineers worked closely with 
Pepco and Stone & Webster to integrate the design 
and installation of equipment for optimum station 
operating efficiency. The same co-ordinated effort 
will hasten start-up time on unit no. 5 and help keep 
installation costs to a minimum. 

Such application engineering on new equipment is 
just one of the many power plant services at work on 
your job when you or your consultants order Gen- 


eral Electric apparatus. Product development en- 
gineering, field service engineering, and project co- 
ordination also help to: 
Simplify ordering of equipment purchased either 
directly or through your consulting engineers, or 
through a machinery manufacturer. 
Conserve engineering time by assisting with electrical 
equipment details, thereby freeing you and your 
consulting engineers for other urgent problems. 
Integrate equipment design with consultant’s plant 
design to assure the maximum flexibility and effec- 
tiveness of operation. 
Speed construction by scheduling the arrival and 
disposition of equipment for maximum installation 
efficiency and on-time start-up. 
Assist in training operators to better understand the 
full operating capabilities of the equipment. 

For details, contact your General Electric Appa- 
ratus Sales Representative. General Electric Company, 
Schenectady 5, N. Y. 302-13 
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INCREASED RELIABILITY of steam turbine-generators is 
achieved through improved insulations such as Micapal, 
which has improved dielectric properties, thermal conduc- 
tivity and tensile strength. This is typical of G.E.’s continu- 
ing research in all types of apparatus for the utility industry. 


New General Electric 


Nae a2 8 


REDUCED FUEL and man-hour requirements have been made 
possible with G.E.’s new Automatic Dispatching System, a 
load frequency control system providing immediate and 
continuous meeting of load, permitting most economic gen- 
eration by loading all units to equal incremental costs. 


product developments 


help utilities lower operating costs 


A multitude of products of wide variety are constantly 
in development in General Electric’s laboratories. 
Two such advances that have recently emerged from 
laboratory to useful application are the fully auto- 
matic load dispatcher and Micapal insulation. Both 
these products give excellent promise of lowering 
utilities’ operating costs. 

Tireless programs of research, development and 
product improvement are always under way at 
General Electric. These programs encompass work 
on turbine-generators, switchgear, transformers, mo- 
tors, controls, instruments and other electrical appa- 
ratus vital to power plant operation. The goal of this 
work is to provide the electric utilities with practical 
means of overcoming rising system costs. 


RECORD EXPANSION INVESTMENT 
How far will this program go? The answer is drama- 


tically illustrated by the fact that General Electric’s 
record $165 million investment earmarked for ex- 
pansion of laboratory and manufacturing facilities 
during 1956 is well on the road to fulfillment. 


TEAMWORK IN PLANNING STAGES 


As the trends in power station equipment continue 
to require higher ratings, improved efficiencies, and 
even greater reliability, the advantage of selecting 
General Electric apparatus, compound- 
ed with time-saving, money-saving 
benefits of General Electric engineering 
teamwork, offers electric utilities a 
striking example of why it pays to call 
in General Electric early in your 
planning. 


LIVE BETIER NN 
<e s 
Crrice 


MORE POWER TO AMERICA 
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HOW TO 


GENERATION—Testing 


Governor Response 


Adjusted Quickly, 


W. F. BLOOM, Test Engineer, Testing Section, Electrical Engineer- 
ing Department, Dayton Power & Light Co., Dayton, Ohio 


Automatic load-frequency control of generation has re- 
placed the human factor with a device which has neither 
the patience nor understanding of an operator. It can 
recognize a demand for increased or decreased genera- 
tion. It translates this demand into control impulses to 
the turbine governor which vary in duration depending on 
the extent of the demand. views the 
demand of the entire system, it can initiate impulses only 
with the assumption that the effect will be the same regard- 
less of which generator or generators receive them. For 
such a control system to operate with smoothness and 
speed, the governors of the various turbines must be 
modified so that uniform control impulses produce equal 
changes of generator output. 

Various means may be used to accomplish this modifi- 
cation. In our own generating plants a rheostat is used 
in conjunction with each control governor. To adjust 
each rheostat by observing the effect of changes of demand, 
either real or simulated, on the generation of each ma- 
chine is a time-consuming process of trial and error and 
usually produces only approximate result. Results can 
be improved and the time for doing the job can be reduced 
by using a pulse-timer. 

Contacts of the pulse-timer were connected in series 
with the source of control voltage for the governor motor 
relay or contactor. Impulses from the timer operated 
either the “raise” or “lower” relay, depending on the 
position of a single-pole, double throw switch in the test 
setup. A recording wattmeter recorded the output of the 
machine whose governor response was being tested. As 
all generators at O. H. Hutchings station had their own 
individual wattmeters, a special wattmeter was not required 
in the tests. 

A pulse time of rather short duration, 0.15 sec every 
5 sec, was selected for these tests. This was found to be 
only slightly greater than the minimum response ‘time of 
the control system. Not only the start and stop time of 
the governor motor but also the pickup and dropout time 
of the motor relay is taken into account by this method. 
Two advantages are gained by the use of short impulses: 
Ample time is allowed for steam generation to follow the 
demands of the machine on which load is being changed; 
and, sufficient time exists for the loading or unloading of 
other units to maintain correct system generation. 

The curves obtained by these tests represented the un- 
modified characteristics of the various units. The curve 
for the unit having the slowest response, Unit 3, is shown 
in Fig. | and the curve for the unit having the fastest 


However, as it 


(Continued on page 106) 
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FIG 1—UNIT 3’S response was slower than that of any of 
five units. All were adjusted to conform with it 
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FIG 2—-UNIT 4’S response was faster than that of other five 
units. Pulse-timer operated 0.15 sec every 5 sec 
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FIG 3—AFTER ADJUSTMENT with pulse-timer, response of 
Unit 4 and of other units matched that of Unit 3 
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BB PROGRESS REPORT ON DRESDEN STATION 


eneral Electric moves 
into final design stage on 
Dresden Nuclear Power Station 


mY 


STEAM FOR COMMONWEALTH’S DRESDEN 
STATION will be produced by a dual-cycle boiling 
water reactor (1). A mixture of steam and water 
is separated in a steam drum (2) and steam sent 
directly to the first stage of the turbine (3) at a 
pressure of 970 psia. In the dual or secondary 
steam cycle, water flows to four secondary steam 


generators like the one shown (4). There heat is 
removed to produce 500 psia steam for admission 
to the turbine at a lower stage. The water is con- 
densed (5) and returned to the reactor. Fuel stor- 
age building (6) will contain spent fuel until ready 
for shipment to reprocessing centers. 





Work to finish final design on Commonwealth 
Edison’s Dresden Station is progressing rapidly. 
Preliminary and design scope work has already been 
completed. Detailed construction designs are now 
25% accomplished on the dual-cycle boiling water 
electric generating plant which will supply 180,000 
kilowatts of electricity for Chicago by 1960. 


Manufacturing is already under way as orders for 
major components—the 400-ton reactor vessel, a 
190-foot-diameter sphere, turbine-generator, primary 
steam drum, secondary steam generators, and re- 
circulating pumps—have been placed. Test loops 
have been built and experiments are being run to 
pretest some of the station’s components. 


After months of intensive design work, General 
Electric engineers and scientists report progress on 
the world’s largest all-nuclear power station pro- 
ceeding ‘‘on schedule.’”’ Atomic Power Equipment 
Department, General Electric Company, San Jose, 
California. 


FOR FURTHER INFORMATION contact your nearest 
General Electric Apparatus Sales Office or write to: 
General Electric Company, Section 192-9, Schenec- 
tady, N. Y. for bulletins GER-1301, ‘“‘The Dresden 
Nuclear Power Station”; or GER-1287, ““A Review of 
Boiling Water Reactor Plants for Atomic Power 
Generation.” 





Response Adjusted 


(Continued from page 103) 


response, Unit 4, is shown in Fig 2. Of interest is the 
fact that Unit 3 and Unit 4 were designed and built as a 
pair. 

After selecting the unit with the slowest response, Unit 
3, it was easy to adjust the rheostats for the other governors 
until uniform response curves were obtained for all units. 

The opening and closing of steam valves is indicated 
by change of slope at various points on the curves. These 
points represent “dead spots” throughout the range of 


DISTRIBUTION— Maintenance 


Simple Brass Brace Cuts 
Hot-line Tap Maintenance 


DAVID COCHRAN, Machine Shop, Idaho Power Co, Boise, Idaho 


Material decrease in maintenance of 15-kv hot-line ter- 
minals is expected to follow the use of a simple brass 
brace between the cable end and the clamp. The brace 
holds the clamp in the proper position with respect to 
the cable for easier installation and removal of the jumper. 
It also prevents fraying and breaking of the cable in the 
bare-conductor section where the added strength of the 
insulation has been removed. 

The brace consists of a 1-in. sleeve cut from standard 
l-in. brass pipe. A 3%4-in. length of s-in. round brass 
rod is silver-soldered to the sleeve and to the eye-bolt of 
the clamp. The sleeve is split so that the cable end may 
be inserted easily. After the cable is bolted to the clamp, 
the sleeve is closed firmly around the insulation. 

For additional safety, several layers of insulating tape 


GENERATION—Maintenance 


control and are not directly affected by adjustment of the 
governor motor rheostats. Dead spots interfere with 
proper automatic control of the generator and should be 
minimized or eliminated by adjustment of the valve cams. 
Charts made by the method described are very helpful in 
this procedure. 

The charts are retained for comparison with future 
tests to observe any effects of wear and aging. 

Charts showing the position of the turbine valve cam 
shafts were obtained and were used to confirm the premise 
that change in cam shaft position was linear with respect 
to time during all of the tests. 


BRASS BRACE furnishes rigidity to bare-conductor portion 
of hot-line lead and also eliminates breaking and fraying 


are wound around the bare conductor next to the insulation. 
This is done prior to joining the cable to the clamp. 

Braces are made in Idaho Power's machine shop in Boise. 
Since adoption of the brace, more than 150 have been 
made and put to use. 


Tools Made from Scrap Straighten Intake-Rack Bars 


HURSTON WEBB, Kanawha Valley Power Co, Charleston, W. Va. 


Intake screens at hydro plants or even steam plants 
are susceptible to considerable bending and_ twisting 
by trash and trash-handling equipment. Such rack bars 
and any grid bars for guarding structures can be easily 
straightened in a short time with the tool illustrated. 

Short bends not involving twists can be removed with 
tool No. 1. Twisted bars can be straightened by using 
No. 2 over tool No. 1. 

These tools avoid the use of wedges and sledge ham- 
mers for this work, thereby eliminating working hazards. 
Their time saving is difficult to: estimate. They were 
made from scrap material with 2 man-hours. 


(More How To on page 114) 


TOOL NO. 1 straightens short bends. For the more difficult 
straightening of twisted bars, No. 2 goes over No. 1 
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PROFITABLE VOLTAGE REGULATION 


to help solve your distribution problems 


General Electric RM Induction 
Voltage Regulators Save up to 32% 


Here are the actual Net Prices* 


125-KVA “‘RM“ 2500/5000-Volts 


$4307 
Replaces these SEVEN units: 
2500-Volts 5000-Volts 
75-KVA $4504 62.5-KVA $4334 
100-KVA $5387 75-KVA $4790 
125-KVA $6124 100-KVA $5667 
125-KVA $6364 


14.3-KVA “RM” 7620-Volts 


$4526 


Replaces these TWO units: 
7620-volts 
76.2-KVA $4639 
114.3-KVA $6437 


*Eastern Zone. Western Zone prices slight- 
ly higher. 


Two REPETITIVE MANUFACTURE sizes 
cover NINE former station ratings 


COST SAVINGS of over 30% are now possible with new General 
Electric “RM” induction voltage regulators. Nine of the most 
popular ratings have been consolidated into two standard ‘““RM” 
units, each of which costs less than any of the units it replaces! 
MORE LOAD GROWTH CAPACITY, at less cost. Utilizing the benefits 
of high-volume Repetitive Manufacture, these regulators offer 
the same quality and design features as previous G-E induction 
units, plus new improvements. 

Get full information today on this new cost-saving answer to 
today’s expanding loads. Contact your G-E Apparatus Sales repre- 
sentative, or write to Section 423-12A, General Electric Company, 
Schenectady 5, N. Y. 


Progress /s Our Most Important Prodvet 
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VOLTAGE REGULATORS D 
PROFITABLE VOLTAGE REGULATION 


to help solve your distribution problems 


NEW SIMPLE EXTERNAL ADJUSTMENT of regulating 
range, made on the pole without de-energizing, in- 
creases current capacity up to 160% of rated amperes. 


Current Capacity of 
ML-32 Increases* 
(Shown as percentage 
of rated current) 


Select Desired Regulating 
Range With New 
Position Indicator 


+ 10% 100% 
+= 8% 110% 
+ 71 120% 
+ 64% 135% 
+= 5% 160% 


*To a maximum of 400 amperes 


NEW CONTROL PANEL has been redesigned in order 
to make inspection easier and more accurate. This 


means you can reduce maintenance costs by using 
ML-32 regulators. 





With NEW G-E LOAD BONUS POSITION INDICATOR you can now 


INCREASE CAPACITY WITH REGULATOR ENERGIZED 


NEW LOAD BONUS switch located in the position 
indicator of the redesigned General Electric ML-32 
step voltage regulator now permits simple, one- 
man, on-the-pole adjustment of current capacity 
and regulating range without de-energizing the 
regulator. With “‘raise’’ and “‘lower’’ settings inde- 
pendently adjustable, current capacity up to 160% 
of normal at +5% regulation is available up to 
400 ampere maximum. Load Bonus is now standard 
equipment on all G-E pole and station-type single- 
phase step regulators. 


OTHER NEW FEATURES that mean increased 
dependability, accuracy, and economy include 
quickly interchangeable plug-in control compo- 
nents; internal channel design for easier, safer 


untanking by one man; and a larger, clearer tap- 
position indicator for improved visibility. These 
features, shown in detail on these pages, make 
this the most advanced step regulator on the 
market today. 


UP TO 50% SAVING in first cost, compared with 
all other types of feeder or station regulating equip- 
ment, is an additional benefit of the new G-E 
ML-32 step regulator. A complete line is available 
—25 to 167 kva and in five voltage classes. 


COMPLETE INFORMATION is contained in a new 
bulletin, GEA-5752. For your copy, contact 
your G-E Apparatus Sales Representative, or 
write to General Electric Company, Section 423-14, 
Schenectady 5, N. Y. 


Progress /s Our Most Important Product 
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NEW EASY UNTANKING speeds maintenance. Entire 
regulator is a one-piece assembly mounted between 
protective supporting channels. Lifting eyes at top of 
channels allow quick, safe removal by one man. 


NEW PLUG-IN COMPONENTS mean faster, more economical 
maintenance. Voltage-regulating relay, line-drop compensator, 
time-delay relay, and the control panel itself all have quickly 
removable plug-in connectors. 





NEW LOAD BONUS FEATURE on all standard 
self-cooled +10% 3-phase step regulators 
rated 750 KVA and below gives up to 
130% capacity at +5% regulation. Raise 
and Lower ranges are independently ad- 
justable without de-energizing regulator. 


NEW LRT-68 SWITCH on 3-phase step reg- 
ulators rated 1000 KVA and below offers 
doubled contact life and quieter operation. 
New Geneva gear and hydraulic dashpots 
provide quick, smooth switch action, 


NOW: 30% More Current Capacity on 
General Electric 3-phase Step Regulators 


MLT-32 REGULATORS 
750 KVA AND BELOW 
PROVIDE THIS LOAD BONUS 


Current 
Capacity 
% **Raise”’ Percentages 
or of Rated 
**Lower”’ Amperes 
100 
108 
115 
120 
130 


Regulating 
Range 


GREATER CURRENT CAPACITY is now 
available on all standard General Elec- 
tric self-cooled +10% MLT-32 three- 
phase step voltage regulators rated 750 
KVA and below. 


Simple external adjustment of Load 
Bonus switch, conveniently located at 
the position indicator, limits regulating 
range and increases current capacity up 
to 130% of rating. Raise and Lower 
regulating ranges are independently ad- 
justable, and all settings can be made 
without de-energizing the unit. 


DOUBLED LIFE of heavier Arconite con- 


tacts in LRT-68 switch used on G-E 3- 
phase step regulators rated 1000 KVA 


and below, means greatly reduced main- 
tenance expense. 

QUIETER OPERATION—Redesigned Ge- 
neva gear lowers friction; gives 20 db re- 
duction in peak switching noise. Mech- 
anism and drive motor completely 
oil-immersed. 

CONTROLLED SWITCHING SPEED—Hy- 
draulic dashpots (similar to shock 
absorbers) reduce arcing and shock to a 
minimum; cut maintenance. 

For full information on General Elec- 
tric’s complete regulator line, contact 
your G-E Apparatus Sales Representa- 
tive, or write Section 423-13, General 
Electric Company, Schenectady 5, N.Y. 


Progress Is Our Most Important Prodvet 
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ENGINEERING REFERENCE SHEET 
How to Prepare Substation Yards 


Practices of 17 utilities in draining and surfacing of yards and 
drives as revealed by PEA Electric Equipment Committee Survey 


M. C. GALIYANO, Project Engineer, Sta- 
tion Electrical Engineering Division, Elec- 
trical Engineering Department, Pennsyl- 
vania Power & Light Co, Allentown, Pa. 


Six basic reasons determine the 
need for applying surface treatment 
to substation yards and driveways. 
These are: 

1. Appearance. 

. Weed control. 

. Drainage during heavy rain. 

. Prevention of dust. 

. Firm footing for operating per- 

sonnel. 

6. Bearing for vehicles. 

Different evaluation of these ob- 
jectives between companies reflects 
in practices. Some surface the entire 
area, or plant part of it in grass, where 
appearance is important. Others cut 
cost by surfacing only areas near sta- 
tion equipment. 

Crushed stone is generally 
but sizes and depths differ widely, 


used, 


Substation and $ 


Ous 
‘chips 


by |6 companies 
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as shown in the graphs. Five utilities 
using 6 in. or less of stone make no 
distinction (“not outlined”) between 
yard and driveway treatment. 

Many of these utilities take advan- 
tage of the surface treatment to cap- 
ture oil that leaks or spills from trans- 


Sloping the surface 


Cutting open trenches 


formers and other equipment. But 
others grade the yard to drain away 
from oil-filled equipment. 

Graphs are based on reports from 
17 utilities, but one did not report on 
roadway paving and two did not re- 
port on yard surfacing. 


Laying hatf tile in open trench 


| 
Burying perforated tile 
i 


Building French droit 
Cotch bogiag 


re 
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Graph is based on reports by I5 companies 





Graph is based on reports 


‘ concrete 


ELECTRICAL WORLD e@ December 24, 1956 


46° 
Number of 


— Outlined 


Water bound 


10 i2 14 
Companies 


Bituminous — 


macadam 








OLD LIGHTNING ARRESTERS like these Oxide-Film 
station-types, have recently been replaced under a 
system protection program which is now nearing com- 
pletion by Western Massachusetts Electric Company. 


W. J. RUDGE, MANAGER—Lightning Arrester and Cutout Engineer- 
ing, is shown here with a new 73-Kv Magne-valve Station-type ar- 
rester. It has 52% lower impulse sparkover voltage, and 47% lower 
IR discharge voltage than the Oxide-Film arresters shown, repre- 
senting a degree of protective efficiency heretofore unobtainable. 


CHOPPED WAVE | 
| 


1 FULL WAVE 
1 i 


\ 


MARGE VOLTAGE 
00 AMPERES 


RATED 73 KV 


| | 


—> AIEE STANDARD RATE OF RISE—600 KV/MS 


CREST VOLTAGE IN KY 


rh 
TIME—MICROSECONDS we 


COMPARISON OF IMPULSE VOLT-TIME coordination curve for 
power transformer on 69-Kv ungrounded neutral system using oxide- 
film arresters and modern Thyrite* Magne-valve arresters. Colored 
area shows the improvement in the margin of protection obtainable 


with modern General Electric Thyrite Magne-valve arresters. 
*Registered trade-mark of G.E, Company. 


How do you decide when your old 


lightning arresters need replacing? 


Western Massachusetts Electric, like many progressive utilities, for over 25 years 
has been continually re-evaluating its stations’ lightning protection equipment 


Determining the condition of all its critical equipment 

then doing something about it—is just one of the 
ways Western Massachusetts Electric Company has 
been meeting the growing demand for electric power. 


Considered in this category of critical equipment are 
the utility’s large number of station-type lightning ar- 
resters. Surveys of all arresters during the past quarter 
century revealed many of such age and condition that 
their degree of protective efficiency was questionable. 
And, costs of maintenance were increasing every year. 


Rather than risk its valuable equipment with these 
antiquated station arresters, an Adequate Protection 
Program was established to replace older units with 
modern arresters. 


Thus, on an integrated planned program of equip- 
ment evaluation—which stresses protection levels 
Western Massachusetts Electric Company regularly 
inspects all components of its extensive system, with 
special attention given to every station’s lightning 
protective equipment. 


Realistic evaluation of your station lightning arres- 
ters can help you establish an Adequate Protection 
Program of your own. Why not let General Electric 
engineers assist you in planning such a program to 
meet your systems requirements? 


For further information on lightning arresters, 
contact your nearest G-E representative or write to 
General Electric, Section 432-19, Schenectady 5, N. Y. 


Progress /s Our Most Important Product 
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GENERATION—Operation 


Controller for Stress Relieving Saves Space 


Operating space has been reduced 
at the Kingston steam plant of Tenne- 
see Valley Authority through use of a 
central control panel in the stress re- 
lieving of boiler tube welds. The panel 
controls and supervisis Calrod heat- 
ing units around welded tube joints 
maintaining the proper temperature at 
each weld by alternately turning the 
heaters on and off. 

The central control panel consists 
of an eight-point temperature re- 
corder and equipment for controlling 
and supervising eight heater circuits. 
Thermocouples are installed at each 
joint with the heaters, their leads run- 
ing from heaters and thermocouples 
to the panel. A terminal block for 
thermocouple -leads permits con- 
venient jumpering of unused recorder 
leads to prevent erratic recorder op- 
eration when less than eight points 
are needed. 

Each heater circuit has two 1.25-w 
Calrod units in parallel and is con- 
trolled by a two-pole manual motor 
starter. Heaters are covered with as- 
bestos insulation after being placed 
on the joints. Each heater circuit is 
protected by fuses. Neon lights show 
circuits energized or trouble on a 
circuit. 

A 220-v bus feeds heater branch 
circuits. It is energized by a safety 
disconnect switch and a magnetic 
starter. All heating units may be con- 
trolled simultaneously through the 
magnetic contactor, or each may be 
controlled by an individual starter. 


220v 
wave ye. 


Switch’ 


TRANSMISSION—Testing 


EIGHT-POINT TEMPERATURE RECORDER and associated equipment control and 
supervise eight heater circuits used for relieving stresses in boiler tube welds 


Thermocouple Leads 
Recorder Leads 


«---Manua/ 
Storters---~” 


st 


A ee 
Safety; Magnetic 
Controller 


Manual 
Starters-- 


Extend for additional units 


EIGHT HEATER CIRCUITS for relieving stresses in boiler tube welds are controlled 
by panel thermocouples devised by E. J. Rodgers and James Evans 


Pinpointing RI by Airplane Cuts Time 80% 


W. J. COOK, Engineer, Georgia Power & Light Co., Valdosta, Ga. 


Pinpointing radio interference sources from a small 
airplane flying over a hard-to-patrol line has proved 
effective for Georgia Power & Light Co. Bad splices and 
fence wire on the conductor are located in a single day. 
Formerly the search took a whole work week. 

The plane is used for spotting trouble along a line that 
traverses swampy areas. At many places, roads are not 
close enough to the line to permit picking up RI sources 
by means of equipment in a car. 

The small plane has a shielded ignition system and car- 
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ries standard equipment for measuring radio interference. 
A directional probe-type antenna has been mounted under 
the wing of the plane, pointing downward. The antenna 
provides maximum sensitivity directly ‘below the plane. 

The plane flies at 80 mph at 100 to 150 ft above the 
conductors which are on 65-ft poles. When the RI meter 
indicates a trouble source, the plane makes a “procedure 
turn” and goes back over the line at about 50 ft above 
the structures. In this way, the utility spotter pinpoints 
the trouble by structure. 


(More How To on page 116) 
December 24, 
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G-E Type AK-1-50 Electrically Operated Air 
Circuit Breaker, 1600-amperes, 600 Volts, 
A-C. One pole shown. Made by General 
Electric Company, Low Voltage Switchgear 
Department, 6901 Elmwood Ave., 
Philadelphia, Pa. 


Here is the General Electric Type AK-1-50 Electrically Operated 
Air Circuit Breaker, 1600-ampere frame size used to protect low- 
voltage systems. The picture shows one pole of the contact, and 
in order to photograph it, the housing and the arc-quencher parts 
were removed. Note the Revere Extruded Shapes, and Rectangular 
Rod. There are three shapes, and one size of bar, all in copper, 
because copper has the highest electrical conductivity of all 
commercial metals. 


If these shapes had to be “hogged” out of bar, they would be 
es due to the machining time, and the scrap generated. 
While copper scrap is readily salable at good prices, it is costly 
from the machining standpoint. Extruded shapes by Revere, pre- 
formed to the desired contours, usually reduce machining to a 
cutting-off operation, plus such minor details as drilling which 
cannot be done during extrusion. Shapes naturally cost more per 
pound than bar or rod, but the ultimate saving makes up for the 
difference and more, sometimes several times. 


Are you doing much machining of copper? If so, look into 
Revere Extruded Shapes. They may save money, and speed up 
production as well. See the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, Ill; Detroit, Mich; . 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
—Sales Offices in Principal Cities, Distributors Everywhere 
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FIG 1—TOOL has movable contact, sta- FIG 
tionary contact, arc-extinguishing bore, 


and trailer, like load interrupter 


NEW DESIGN TREND 


Light Tool Designed to 


JOHN J. MIKOS,Manager-Design Engineering, S&C Electric Co, 
Chicago, Ill. 


The principle of the load interrupter switch was incorpo- 
rated in the S&C Electric Co’s new loadbreak tool to 
make it light, portable and capable of repetitive service 
as a hot-line tool. A spring-and-latch arrangement as- 
sures a predetermined contact-parting velocity unaffected 
by the speed with which the tool is manipulated. 

In Fig 1, a section through the tool shows the movable 
contact, stationary contact, arc-extinguishing bore, and 
trailer, all similar to the interrupting unit of a conventional 
load interrupter. The arm at the upper end cap is the 
electrical connection to the upper contact of a switch or 
cutout. The lower arm engages the pull ring electrically 
and mechanically. The broken line represents the current 
path. 

In operation, the tool, mounted on-a hot-line pole, is 
first hooked across the upper contact of the switch or cut- 
out (Fig 4). As the lineman pulls to open the switch or 
cutout, current is diverted through the interrupting unit 
(Fig 2). Continued ‘pulling cocks an internal spring which 
is released to separate contacts inside the tool when a 
predetermined “break” distance has been establishd on 
the switch or cutout. 

The tool is in its final position in Fig 3. The spring 
has driven the movable contact and trailer upward, estab- 
lishing an isolating gap—where the broken line is parted 
—within the.arc-extinguishing bore where the circuit has 
been interrupted. An external latch keeps the interrupting 
unit in its final position while the tool is disengaged from 
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2—1INTERMEDIATE POSITION has 
the latch about to trip. Current is di- 
verted through unit as lineman pulls 


De Me Le 
a 


FIG 3—CIRCUIT is interrupted and tool 
in final position. Isolating gap _ is 
now set up in arc-extinguishing bore 


Bust Large Currents 


the switch or cutout by rotating the handling pole. 

For the next operation the tool is reset by lifting the 
external latch with the thumb and returning the plunger 
to the fully closed position. 

Designed for use on distribution circuits through 14.4 
kv, the tool has repeatedly switched the circuit equivalents 
of the magnetizing current of a 3-phase, 12-kv power 
transformer rated over 50,000 kva (49.2 amp, 6.15% pf); 
the charging current of a 12-kv, 3-phase capacitor rated 
over 6,000 kvar (184 amp); and, low power factor loads 
in excess of 400 amp. 


FIG 4—TOOL, mounted on a hot-line pole, is hooked by 
lineman across upper contact of the switch or cutout. 
Lineman then pulls to open the switch or cutout 
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Schematic steam-flow diagram of the General Electric 125,000-kw turbine-generator unit at Ohio Power Company’s Philo plant 


Kellogg Engineering and Fabrication Keep Pace 


The General Electric 4,500 psi, 1,150 F 
steam turbine at Ohio Power Com- 
pany’s Philo plant is a major advance 
in high pressure-high temperature de- 
sign. Piping on the turbine typifies 
M. W. Kellogg’s service to power gen- 
erating equipment manufacturers and 
to the electric-utility industry. 

All of the turbine high-temperature 
steam and control piping for this 
125,000-kw General Electric unit was 
furnished by The M. W. Kellogg 
Company. Kellogg’s responsibility in- 
cluded: the purchase of materials— 
largely Type 347 stainless; the devel- 
opment of individually tailored weld- 
ing techniques; fabrication; and rigid 
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testing and inspection procedures. welded with Kellogg’s K-Weld* tech- 


Scope of this assignment is illus- 
trated by the work involved in fab- 
ricating the main steam piping, using 
Type 347 stainless. The piping was 
examined for physical soundness by 
circumferential, radial, and axial ul- 
trasonic testing. Also, in order to de- 
termine if minimum wall thickness 
had been maintained throughout, the 
piping was measured by the Audio- 
gage every 6 inches before and after 
bending. Twenty-six joints were 


nique. All welds were given 4 red dye 
checks and X-rayed. In addition, the 
piping was hydrotested at 9,000 psi, 
and solution heat treated at 1,925 F. 
The M. W. Kellogg Company wel- 
comes the opportunity of applying its 
engineering and fabricating knowl- 
edge to the specific supercritical steam 
problems of consulting engineers, en- 
gineers of power generating compa- 
nies, and manufacturers of boilers, 
turbines, and allied equipment. 


FABRICATED PRODUCTS DIVISION 

THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N.Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 

The Canadian Kellogg Company Ltd., Torontoe Kellogg International Corp., Londone Kellogg Pan American Corp., New 


Yorke Soctete Kellogg, PariseCompanhia Kellogg Brasileira, Rio de JanetroeCompania Kellogg de 


ee 


Venezuela, Caracas 


POWER PIPING-THE VITAL LINK 


*Trademark of The M. W. Kellogg Company 
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INDUSTRIAL APPLICATIONS 


SUSPENDED from the ceiling, these 15-ton watercooled air 
conditioners sop up heat, moisture in men’s clothing plant 


a oe 


40-FT COOLING TO 


rt 


INDUSTRIAL—Operation 


oo eee 


WER on building roof serves 68 water- 
cooled units. Fifteen remaining units are air-cooled models 


Package Deal Clears Air in Clothing Plant 


Half million dollar installation uses 83 self-contained units: 


Distribution 


centers cut wiring costs 80%, bring 13.2 kv closer to load 


T. W. SCULLY, Application Engineer, 
Philadelphia Electric Co, Philadelphia, 
Pa. 


Eighty-three packaged air condi- 
tioning units have made H. Daroff & 
Sons’ block-long Philadelphia factory 
one of the largest air conditioned 
men’s clothing plants in the world. 
The results: a better product, no 
summer shutdowns or slowdowns, 
higher employee morale, and lower 
operating and overhead costs. 

The $500,000 installation was com- 
pleted in 92 working days without 
impeding normal plant routine. No 
structural changes were necessary in 
in 7-story building. Total air condi- 
tioning capacity is 1,245 tons, de- 
signed to hold a dry bulb temperature 
of 80 F in all workrooms. Suspended 
from the ceiling, the units do not tie 
up any valuable floor space. 


Summer Shutdown Eliminated 


During the busy summer months, 
when inventories for the fall and 
winter rushes were being built up, 
irons and steam presses frequently 
raised the temperature above 100 F, 
made the indoor atmosphere unbear- 
able. Two or three week shutdowns 
were customary. Even fall overtime 
schedules could not make up the 
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lost production. Furthermore, under 
humid summer conditions, wool can 
absorb twice its own weight in mois- 
ture, complicating the precision cutting 
and fitting required for a well-made 
suit. 

To avoid any increase in main sub- 
station capacity, the 13,200-v, 3-phase, 
3-wire circuit was extended from the 
basement service entrance to trans- 
former banks on the 3rd and Sth floor 
load distribution centers. This design 
cut the estimated wiring costs by 80% 
and brought the power source closer 
to the load requirements. 

All air conditioning units operate 
from a 440-v, 3-phase, 3-wire system. 
The 3rd floor load center uses three 
250-kva, non-inflammable _ liquid- 
cooled transformers; the 5th floor 
center, three 333-kva units. Housed in 
the space formerly occupied by an 
elevator shaft, the load distribution 
centers do not use any workroom 
space. 


Water-cooled Units in Hot Areas 


The 2nd, 3rd, 5th, and 6th floors, 
where the presses and other heat pro- 
ducing machinery are located, each 
use 17 15-ton .water-cooled units, 
weighing 1,600 lb apiece. Each of 
these floors has a separate control 
panel, with an individual cut-out switch 


for each water-cooled unit. The 4th 
floor, having a much lighter heat load, 
uses 15 5-ton, air-cooled units, each 
weighing 950 Ib. A 150-ton system 
was installed on the 7th floor garment 
storage area in 1953. The first floor 
of the building is used for truck 
storage. 


7-Week Survey Preceded Decision 


Daroff first considered air condition- 
ing ten years ago but discarded the 
idea as impractical at that time. Prior 
to the present installation, a local 
supplier made a 7-week survey to de- 
termine the plants heat loads and 
assess the advantages and costs of 
both the central plant and packaged 
systems. The company selected the 
latter because of its lower installation 
and operating costs, absence of duct- 
work, smaller space requirements, and 
more flexible operation. 

The cooling tower for the water- 
cooled units is mounted on the roof 
of the building and has an 18-ft pump- 
ing head. The tower includes four 
40-hp pumps and two 30-hp fan 
motors, operated from a 440-v line. 
Separate 6 in. water lines run to the 
2nd, 3rd, Sth, and 6th floors to permit 
the company to shut off one floor 
without affecting air conditioning the 
other areas. 
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Westinghouse 


condenser bushings... 


THE PRODUCT 


OF 50 YEARS OF 
EXPERIENCE 


Originated by Westinghouse in 
1907, the condenser principle of 
bushing design is today the standard 
of the industry. Proved through the 
years, this design adds substantially 
to the reliability of transformers and 
breakers and proves again that 


you can be sure if it’s Westinghouse. 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR You! 





ish. Type “‘O” bushings are 
impregnated. 
nt t bushing eliminates 
2, insulation breakdown. 





Why specify Westinghouse 


condenser bushings? 


Demands on power equipment today have reached 
astronomical proportions—breaker interrupting ca- 
pacity to 25,000,000 kva—transformer capacity of 
more than 500,000 kva. 

Only Westinghouse has the background—the know- 
how—the experience needed to successfully and con- 
sistently meet—and exceed—these demands. Why? 
Because only Westinghouse, who pioneered the con- 
denser principle, has designed, built and improved 
condenser bushings for 50 years. 

Service record of the Westinghouse condenser bush- 
ing is unexcelled. It has contributed to improved 
operating safety, greater service continuity and un- 
matched reliability. Industry recognition of this design 
has led to the new ASA standards for equipment volt- 
ages from 23 to 69 kv. The standard bushing is pat- 
terned after the Westinghouse Type “‘S’’. 

The standardization committees will soon release 
standards for bushings in the Type “O” range and, 
again, the Westinghouse design will undoubtedly play 
a major role in the development of standards— stand- 
ards which are fully adequate. 

Shown on this page are a few of the many design 
tests given to Westinghouse bushings. They can pass Impulse tests—full wave and front-of-wave—at 
these strenuous tests because no compromise is per- voltages far beyond standard test levels—re- 


: “ . ‘ 7 peated hundreds of times—failed to damage the 
mitted in the quality or quantity of materials used. bushings or increase power factor. 
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Work-worthy under any temperature extreme. In the Type “S”’ 
bushing, exclusive Westinghouse filler plastic eliminates voids 
at all points and at all temperatures down to 60° below zero F. 


Bushing strength is undiminished during exceptionally severe 
thermal stability test. Test involves many hours’ immersion in 
hot oil with full rated current circulation followed by an addi- 
tional hour with twice normal voltage applied. 
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TYPE “‘S’’ CONDENSER BUSHING 
achieves highest strength... electrically, thermally, mecha 


With industry-wide bushing stand- 
ardization, interchangeability for 
both transformers and breakers re- 
duces spare parts stock requirements 
for voltage classes 23 through 69 kv 
and in current ratings up to 1,200 
amps. 

In addition to ASA standard 
characteristics, you can measure ex- 
tra standards of performance in the 
many exclusive Westinghouse fea- 
tures shown here. 1. ASA standard 
terminal stud. 2. Between insulation 


AT HIGHER VOLTAGES, 


and porcelain on the external end of 
the bushing, is an exclusive, high- 
viscosity filler plastic, which is im- 
pervious to moisture, prevents voids 
under all temperature conditions, 
and retains at all times a complete 
bond with all insulating members. 
3. Power-factor test terminal—orig- 
inated by Westinghouse. 4. ASA 
standard mounting flange. 5. Con- 
tinuous condenser foil layers—mini- 
mum dielectric heating, lower power 
factor, no insulation hot spots, over- 
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long-term dependability is assured with Type ‘‘O’’ Bushing 


The Westinghouse bushing has more 
total insulation strength than bush- 
ings of any other design or type of 
manufacture. Vacuum oil impreg- 
nation of condenser insures insu- 
lation with the highest possible di- 
electric strength in a minimum of 
space. 1, Compression spring assem- 
bly—spring cap applies tons of 
pressure to maintain tight seals on 
gasket joints; uses porcelain in com- 
pression where strongest. 2. Inert 
gas space. 3. All seals are double- 


gasketed—a hard, neoprene-asbes- 
tos outer stop gasket prevents over- 
compression of the resilient neo- 
prene-cork sealing gasket. 4. Po- 
tential tap—exclusive Westinghouse 
design preserves full bushing insu- 
lation strength at all times. 5. Con- 
centric foil layers. 6. & 7. Completely 
porcelain encased. 

Photos at right: Use of semiconduc- 
tor Coronox® tape, a Westinghouse 
exclusive, prevents corona at the 
ends of the condenser foil. Vacuum 
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chanically Westinghouse Type “S’’ Condenser Bushing for 
i power breakers and transformers, 23 to 69 kv. 


h thermal capacity. 

immediate right: Exclusive 
nghouse-developed wet process 
ain—a high-strength casing, 
1 one piece. Here is a porcelain 
ing removed from the kiln. 
far right: The industry’s only 
less bushing—all joints from 
‘ing flange to cap are solder 
, a Westinghouse exclusive, 
ig a permanent moisture-tight 
with greater mechanical 
th in cantilever. 


Vo yabel hel lel clik. 


ss Westinghouse Type “‘O’’ Condenser Bushing, 92 to 330 kv, in- 
NG terchangeable between breakers and transformers for 20 years. 


ipregnated condenser, attached 
e mounting flange with flexible 
ings, ‘‘floats” within porcelain 
ig, eliminating mechanical 
. Type “O” and “S” bushings 
n exclusive bonding agent be- 
1 conductor and condenser 
2r and paper expand and con- 
at different rates without 
king the bond. Continuous 
ing under carefully controlled 
tions eliminates voids and vari- 
s in resistivity. 
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20 checks prove performance... 


further insure longer bushing life 


Twenty checks throughout the processing of bushings are your final 
safeguards for delivered quality . . . every time. Quality has been proved 
through 50 years of field service. More assurance of the utmost 
capability and reliability of Westinghouse high-voltage apparatus in 
offering service continuity to your customers. 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR You! 


A typical Westinghouse 10,000-kva substa- 
tion transformer equipped with Westinghouse 
Type “‘S” standard ASA bushings. 


Installation of standard ASA bushings on the 
new Westinghouse Type “G’’ power circuit 
breaker. 





More Applications 


INDUSTRIAL—Design 


ELECTRIC HEATERS, REPLACING STEAM heat on bitumen tanks, utilize old steam 
tubes. Separate switches and thermostats on each tank maintain proper heat 
for each of six different materials. Fluxing tanks above use 30 kw apiece. 


Electric Heat More Efficient 


Asphalt plant discards steam. Cuts delivery time, gets more 


uniform product and safer operation with electric heat 


J. J. ACKERMAN, Power Engineer, New 
York State Electric and Gas Corp., 
Lancaster, N. Y. 


An electric asphalt tank heating 
system installed by Allied Bitumens 
Co, Cheektowaga, N. Y., has im- 
proved overall efficiency of operation 
and produced savings in maintenance, 
manpower, and operating costs. In the 
company’s operation six different ma- 
terials must be heated, each to a 
separate temperature. Because these 
materials will “coke” if the heating 
surface gets too hot, an accurate 
temperature control is very important. 
Because of the flammable nature of 
the products handled, the absence of 
an open flame makes the entire oper- 
tion much safer. 

The company had been heating ma- 
terials with steam from its own plant. 
After talking with New York State 
Electric & Gas Corp engineers, the 
company decided to switch from 
steam to electricity. NYSE&G pre- 
pared plant layout and substation 
drawings. Using the existing steam 


tubes for insertion, eighteen tubular 
type heaters, operating from a 
480-v overhead line and totaling 104 
kw, were installed in four 20,000- 
gal tanks; weatherproof fittings were 
used throughout. As each tank held 
a different material, separate thermo- 
stats and switches were provided for 
each of them. Thirty-kilowatt units, 
with separate controls and tempera- 
ture regulation, were installed in each 
of two 25,000-gal fluxing tanks. A 
12,000-gal water tank heating system 
took an additional 150 kw, making a 
total of 314 kw for the complete job. 

The product delivered is now more 
uniform. The heaters can be turned 
on automatically; so the materials are 
always ready to go. Trucks can make 
deliveries to road crews as they begin 
the day. Under the old system trucks 
spent up to % of their time wait- 
ing at the delivery point while oil burn- 
ers brought the product up to the 
proper temperature. Now they are lit 
for a maximum of 30 minutes. Re- 
sult: Delivery time on short runs cut 
from 3 to 4 hours to 1 to 1% hours. 
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INDUSTRIAL BRIEFS 


An underground cable, buried in the 
same trench as the pump discharge 
line, produced a big savings in main- 
tenance costs of a new deep well 
owned by the municipal water au- 
thority of Freeland Borough, Pa. 
Linking the main pumping station, 
where electric service was already 
available, with the well site, the cable 
eliminated a proposed overhead line. 
Estimated annual savings to the 
borough were approximately $700. 
Tree trimming privileges and costs 
in the heavily wooded 1,500-ft stretch 
between the two installations ceased 
to be a problem. The cable was laid 
at the same time as the new discharge 
line. Capacitors, buried in the trench 
with the cable, helped provide the 
proper reactive supply for the 7-kw 
well equipment. Rollie Edmunds, 
Power Sales Engineer, Pennsylvania 
Power & Light Co., Hazelton, Pa. 


Electric percolators are now extract- 
ing pure vanilla essence at McCor- 
mick & Co, Inc, Baltimore spice and 
flavoring producers. Use of mild, 
easily controlled electric heat has 
stepped up output and reduced produc- 
tion time sharply. Cleanliness of the 
heaters helps assure product purity. 
Operating like an ordinary coffee per- 
colator, the units pass hot alcohol over 
the chopped vanilla beans. An electric 
pump recirculates the alcohol through 
thermostatically controlled, 6-kw heat- 
ers. The volatility of the fluid requires 
exact, highly accurate heat control 
and explosionproof equipment. With- 
out heat, the process takes several 
days. A. J. McCubbin, Industrial 
Power Sales Representative, Baltimore 
Gas & Electric Co., Baltimore, Md. 


Uniform insulation on tv lead-in wire 
manufactured by the Calcon Mfg. Co., 
Washington, Pa., is insured by using 
accurately controlled strip heaters to 
melt the insulating plastic and heat 
the coating tank. Nine heaters, op- 
erated at 230 v and totalling 22kw, 
melt the pellets. The coating is applied 
in a tank heated to 600F by another 
2.3-kw strip heater. The coated wire 
is then passed into a cooling bath to 
solidify the plastics. By holding the 
melted plastic and the coating tank 
at a constant temperature, the uni- 
form electric heat eliminates the possi- 
bility of variation in insulation thick- 
ness. Clyde B. Jones, Power Engineer, 
West Penn Power Co, Washington, Pa. 
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Seven minutes after start of assembly, 
this 230-kv Thorex arrester pole was 
finished, mounted on its pedestal, and 
ready for connections. The small in- 
sulated sub-base actually constitutes a 
fourth unit from a labor standpoint, yet 
the men handled only 15 bolts for stack- 
ing connections and base mounting. Be- 
cause the Thorex is fully self-support- 
ing, cost and installation of auxiliary 
supports is eliminated. 





Lightning Arrester 
at half the price 


Extreme speed and simplicity 
of Thorex construction makes 
installation cost negligible... 


This 230-kv Thorex lightning arrester pole 
was built, complete, by three men in only 
seven minutes. Total installation labor was 
only one-third man-hour! 

Simplified Thorex design makes this pos- 
sible. Few, large units minimize stacking 
connections. Self-supporting design elimi- 
nates all external bracing, all special struc- 
tures, all mechanical or insulated auxiliary 
supports. 

But this is just part of the story. The fin- 
est combination of protective characteris- 
tics you can get will be found in the Thorex. 
And, since installation is just as much a 
factor in arrester cost as the manufacturer’s 
invoice, this high grade of protection is 


yours at remarkably low price -- perhaps All assembly was done on the ground. The 
tit watens ence wills Gihaauslen comet arrester was built “from the top down.” 
y 8 pry: Hoist cable was attached to the integral 


Specify Thorex for your major equip- lifting eye on the top unit. This was then 
ment protection -- the best arrester invest- raised and connected to the second unit. The 
ment you can make today. pair was then positioned on the third unit, 


as the picture shows. This convenience was 
Out1o Brass COMPANY, MANSFIELD, OHIO a major factor in time-saving, 





HEATING AND COOLING ELECTRICALLY 


New Heat Pump Unveiled 


Carrier’s new two-piece packaged unit claimed to operate 
for 20% less than present heat pumps; designed for max 
Coefficient of Performance at 30F and above 


Another major manufacturer has 
announced it will jump into the pack- 
aged heat pump market. 

This time it is Carrier Corp which 
last week unveiled its new 5 hp, air- 
to-air, two-piece packaged heat pump. 
At the same time, it also introduced 
a new series of assemblies for custom- 
built, field-engineered installations. 

The new package heat pump, which 
Carrier calls a “Climate-Balance” 
Weathermaker, is broken into two 
units, one which is placed outside, the 
other indoors. The outside unit con- 
tains compressor, coil and electric 
control system. The inside unit, said 
to be little larger than a room air 
conditioner, may be installed in any 
available area such as clocet, attic, 
or crawl space. 

The “Climate-Balance” feature, 
said Carrier officials, will achieve 
greater efficiency over the whole range 
of normal heating and cooling opera- 
tion. The firm claimed operating cost 
will run as much as 20% lower than 
other packaged air-source heat pumps 
now on the market. 


Prediction: 10,000 Units 


Cloud Wampler, Carrier’s board 
chairman, predicted that about 10,000 
packaged air-to-air units would be 
installed by the industry in 1957, and 
this would increase to about 30,000 
annually by 1961. In explaining Car- 
rier’s “Climate-Balance” approach, 
Chief Engineer William McGrath said 
that a heat pump must be considered 
a year-round air conditioner designed 
to provide the most efficient cooling 
and heating at those temperatures 
where most of the heating is to be 
done. And to McGrath’s mind these 
are at temperature ranges above 30F. 

“The coefficient of performance of 
an air-to-air heat pump is little more 
than unity at extremely low operating 
temperatures,” he declared. “At these 
extremely low temperatures, it would 
be almost as advantageous from an 
operating cost standpoint to do the job 
with electrical resistance heating. Not 
until we get to higher temperatures 
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do we begin to get a real break. As 
we move on up the scale from 30F, 
we begin to reach into the area of 242 
more units of heat energy return for 
every. unit of electrical energy put into 
the pump. 

“The typical approach to the design 
of packaged air-to-air heat pumps has 
been to attempt to squeeze every last 
Btu possible out of the extremely low 
temperature range, accepting the pen- 
alty this has placed on COP for heat- 
ing in the range above 30F and on 
COP during cooling operation. The 


fact is that there are not many Btu’s 
to obtain at this extremely low tem- 
perature range. And, since most of 
our operating hours of heating and all 
of those for cooling are obviously in 
the temperature ranges above 30F, 
the latter is the range in which it is 
most important to get max COP. 
McGrath anticipated the commer- 
cial market to be every bit as im- 
portant to the new Carrier unit as 
the residential market. While it will 
be available initially only in the 5 hp 
size, the firm will shortly begin pro- 
duction on a larger size and eventually 
will make it in smaller models. 
Carrier also‘announced it will make 
capital expenditures of $30 million 
in the next two to three years, $10 
million of it for new research, de- 
velopment, and other facilities at its 
Syracuse, N. Y., headquarters. 


Heating Pads for Floors and Play-pens 


This under-the-carpet heating pad, and another like it but designed 
especially for Junior’s play-pen, provide a new load for utilities with a 
low demand but hich use factor, according to Herman B. Wolf, Duke 
Power Co’s manager of operations. Both pads provide economical com- 
fort by radiant heat, the kind of heat that can make you feel comfortable 
even in a room in which the ambient temperature may be too low for 
comfort. The pads are made by Radiant Products, Inc, of Monroe, N. C. 
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Where CREEP is a problem... 


TESTS PROVE 90% LESS CREEP IN 
TELLURIUM LEAD ALLOY SHEATHING 


fo 
f 


. ON ROEBLING 


PAPER POWER 


CABLE! 


Roebling electrical wires and cables are available with either copper or aluminum conductors. 


Only one-tenth the creep of ordinary cables—that’s just 
one of the unusual properties of Roebling Tellurium Lead 
Alloy Sheathing on paper power cable, as shown by ex- 
haustive creep tests in Roebling laboratories and by out- 
side research. These impressive laboratory results are 
matched by field experience with thousands of feet of 
Roebling cable with Tellurium Lead Alloy Sheathing. 


Look at the results on the graph yourself. You'll see 
that at 150° F Roebling Tellurium Lead Alloy Sheath 
stands up remarkably well, where copper-lead sheath, 
under the same conditions, stretches nearly 1.3% after 
only 4,000 hours at 200 psi. 

Couple the unusual superiority of Tellurium Lead Alloy 
Sheath with the serviceable inner construction of Roebling 
Paper Power Cable—the uniform controlled-tension ap- 
plication of the paper tapes, for instance—and you have 


more than one reasqn why this cable is being specified 
by name, more and more, wherever power cable has to 
last a long, long time. 

Write for full particulars today . . . rid yourself of cable 
problems tomorrow! 


CREEP OF TELLURIUM LEAD ALLOY AND OF COPPER.BEARING LEAD 
AT 200 PSi-150° F 





ROEBLIAC®E 


JOHN A. ROEBLING'S SONS CORPORATION, TRENTON 2, N. J. 
Subsidiary of The Colorado Fuel & Iron Corporation i; | 
Branch Offices in Principal Cities 


ELECTRICAL WORLD e@ December 24, 1956 





Complete terminal protection is 
provided by flexible snap-on bird 
guard through which a “lift” ring 
projects. Line attachment is by 
Sleet Hood, protective cover for silver motes ar enstormer type 
plated phosphor bronze contact spring if sonaeen. Conductor Ravi be 
and guide plate. Closure and contact ' a snubbed through lift" ring open- 
are simple and positive. Unaffected by Seen. 
weather. Hubbard design of guide plate 
and contact spring assures perfect closure 
action, 


wa 


New style, extra strong, insu- 
lated mounting bracket. Coat- 
ing provides bird and animal 
protection. 


Specially designed small bore 
fuse tube for high pressure 
instantaneous single vent ex- 
pulsion, Fibreglass reinforce- 
ment provides mechanical 
strength to handle maximum 
current interruption, with no 
increase in bore diameter— 
and no destructive results. 


load break fitting attachment holes— 
Load break fittings provide means for 
mechanically disrupting connection. Fur- 


nished extra. ye ; , ai oe 


Locked recoil absorber 
bracket is provided to 
cushion recoil of discharge 
action. This prevents dam- 
Cam locking device which permits unob- , age to the porcelain and 
structed removal of fuse holder when in mechanical assembly un- 
the open position, in addition to locking der stress of maximum cur- 
holder against accidental removal the rent interruptions. 
instant closure is begun. Spring actuated 
leverage arrangement puts tension on 
fuse link to aid in quick opening. 
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Hubbard Distribution Fuse Cutout! 


Exclusive small-hore fibreglass reinforced 
fuse tube design increases operating ranges 


Now from Hubbard a new heavy-duty fuse 
cutout that opens a new era in the protec- 
tion of equipment on your distribution lines. 
Incorporating new electrical and mechanical 
designs, the new Hubbard Cutout offers 
tremendous operational flexibility with its 
ability to clear faults over the entire oper- 
ating range from minimum to maximum 
available fault current. No longer will it be 
necessary to continually check available 
fault current values at many different points 
as your system is expanded. What’s more, 
the need for shifting cutouts to handle 
changing fault current values will be drasti- 
cally reduced. . 

Heart of the new design is the small bore 
fibreglass reinforced, single vented fuse tube. 
By using a minimum inner diameter fuse 
tube and reinforcing it with fibreglass for 
maximum mechanical strength, Hubbard 
engineers were able to provide the positive 
expulsion action necessary for safe, sure, in- 
stantaneous arc interruption. 


HUBBARD 
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To support this greatly increased bursting 
action, entirely new high strength mechan- 
ical components were provided. There are 
no unnecessary or complicated parts in this 
new rugged simple design. Gas expulsion 
and fuse blowing are substantially com- 
pleted before any parting of current carrying 
contacts. The entire current carrying cir- 
cuit is composed of silver plated contacts of 
the pressure type. All springs are designed 
to act well below their elastic limits for 
maximum pressure maintenance throughout 
the life of the cutout. Positive closing is 
assured through the cam arrangement of 
the hinge mechanism which causes the fuse 
tube hinge to tighten as the fuse approaches 
the latched position. 

Equipped with sleet, bird proofing and 
dead-end eye to meet local service condi- 
tions. Mechanical load break attachment 
can be specified as needed. Your Hubbard 
distributor will be glad to supply you with 
production samples. Call him today, or 
write for a copy of Bulletin 756. 


AND COMPANY 


Pittsburgh 1, Pa. 
Chicago 50, Ill. 
Oakland 8, Calif. 
Dallas (Plano), Texas 






















SALES AND SERVICE 


Boost Commercial 
Electric Cooking 


Sales 85% 


‘Wheel of Fortune’ commercial cooking cam- 
paign gives KG&E $55,572 additional EAN 


Commercial electric cooking sales were increased 85% 
in Kansas Gas & Electric Co’s 1956 campaign as com- 
pared to the campaign a year ago. Sales totaled 1,911kw 
of equipment with an estimated annual revenue of $55,572. 
This exceeds last year’s sales by 878kw. Careful planning 
of all phases characterized the campaign. 

Special training was given to the company’s commer- 
cial representatives and to commercial cooking equip- 
ment dealers in advance of the campaign activity. 

An open house was held in KG&E’s new and modern 
commercial demonstration kitchen for food preparation 
staffs of all restaurants in the service area. Two days 
were set aside for this purpose and special invitations 
were sent out to restaurant operators. The open house 
gave these staffs an opportunity to see much of the electric 
equipment that is available and what it will do. 

As an incentive to salesmen, a bonus point schedule 
was set up to cover practically every piece of commer- 
cial cooking equipment. Bonus points earned ranged 
from: five points for a hot plate; 20 for a 3kw grill; 
30 for a griddle under 6kw and 40 for a griddle over 
6kw; and 50 for broiler of 3kw or over or for a range, 
with or without an oven. 

For a “hot” demonstration a salesman earned 30 points. 
A demonstration was defined as consisting of a piece 
of commercial cooking equipment of 3kw or larger, 
connected and used by a customer in the preparation 


TRAINING SESSIONS were also held for KG&E’s commercial 
er 
' 





representatives in advance of the campaign 



















OPEN HOUSE for restaurant owners in KG&E’s commercial 
demonstration kitchen helped prepare way for sales effort 


a 
eS. 


DEALERS WERE TRAINED too in a one-day session in the com- 
mercial demonstration kitchen before the campaign 


of food during at least a 48 hr period. 

Bonus points earned a salesman 10¢ each with a limit 
of 400 points for any single installation. If a demon- 
stration was made the point limit was 430 for a single 
installation. 

With these added incentives salesmen really went to 
work to spin the “wheel of fortune” which was the cam- 
paign slogan. 
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YOU CAN’T “ROLL” PRECISION 
into a Prismatic Lighting Unit 


Rolling” is a cost-cutting way of making prismatic glass—acceptable where 
high quality isn't important . . . This is definitely not the Holophane method. 
We've had six decades of prismatic glass manufacturing experience, and we 
know you can't roll high precision into a glass lens- -- Every HOLOPHANE 
lens is individually pressed—one by one—on specialized equipment. 
Only by this process can we make prismatic forms accurate enough to direct light 
exactly where it should go. HOLOPHANE lenses are the basic components 
of custom-tailored lighting systems that will provide the specific illumination 
you require. They give you finer quality, too,—lifetime durability, 
undeviating performance, and lower cost per unit measured by light delivered... 
When you buy prismatic CONTROLENS", Refractors or 
Reflectors look for the name HOLOPHANE impressed on each piece. Rib aincdinteaniial 


is your surest guide 
. to top quality. 


HOLOPHANE 


COMPANY, INC. « Lighting Authorities Since 1898 
342 Madison Ave., New York 17, N.Y. 
THE HOLOPHANE CO., LTD., 418 KIPLING AVE, SO., TORONTO 14, ONTARIO 


Tay For Better Lighting 2 Be Specific « + « . x 
im : . s * Trademark 
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ALE 


Quality 


in GE 


Severe 
Service 
Conditions 


PAGE Stainless Steel Strand 
is equally versatile for 
ground, guy and catenary 
applications. Its higher ten- 
sile strength, corrosion-and- 
abrasion resistance, elastic 
limit. and strength-to-weight 
ratio makeit your first choice! 
Its lower cost per year of use 
means long-range economy. 


Write us at Monessen, Pa., 
for complete information 


Monessen, Pa., Atlanta, Chicago, 
Denver, Detroit, Houston, Los Angeles, 
New York, Philadelphia, Portiand, Ore., 

San Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 


gee “seamen CHAIN & CABLE 
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LBE’'s 1st Year— 


7, uve BETTER 


“Corpo 


~ Summary & Forecast 


The general success in its first year will spark the industry’s 
LBE program to greater effort (and rewards) in ‘57 


On January 30th, 1957, the indus- 
try’s “Live Better . . . Electrically” 
market-development program will be 
one year old. A time for appraisal— 
what did LBE set out to do? How far 
has it come? What lies ahead? 

Live Better . . . Electrically was 
conceived as an industry-wide pro- 
gram to boost the use of electricity 
in the American home by promoting 
the benefits of electrical living. It had, 
and still has, four basic objectives: 

e To increase the growth of the 
residential market for electrical goods 
and services. 

© To arouse the interest and support 
of local tradesmen—bankers, builders, 
contractors, dealers, wholesalers and 
distributors, realtors and architects— 
in promoting electrical living, and thus 
increase their own volume. 

eTo dramatize to the American 
homeowner the high standard of liv- 
ing that electricity makes possible. 

® To double the amount of electri- 
city used in the average home in the 
next five years. 


What Was Accomplished in ‘56? 


LBE was born and delivered via 
closed circuit TV in 77 cities last year 
by John Daly and Gisele McKenzie. 
35,000 businessmen saw the program, 
and another quarter million saw kine- 
scopes of it. 

Almost immediately LBE was put 
into action by more than 100 utilities 
with the cooperation of local business- 
men in their areas. Advertising, retail 
promotions, publicity, special news- 
paper supplements, cooking and other 
contests were some of the weapons 
employed. By the end of 1956, the 
number of utilities supporting the pro- 
gram had expanded from 100 to 300. 
Add to this some 39 manufacturers 
and 15 electrical. trade associations 
who developed special programs for 
their members against a national LBE 
background! 

The first of what has been planned 
as series of retail sales drives was 
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staged in October. Under the leader- 
ship of the utilities, the drive co- 
ordinated selling efforts by dealers 
and other retailers. In many instances, 
electrical leagues, such as the Electric 
Association of Philadelphia, sparked 
area-wide contests and other promo- 
tions (EW, Oct. 22, 1956, p 52). 

In connections with retail activity, 
the use of the LBE slogan and symbol 
proved to be highly effective sales 
tools. The symbol tied in nicely with 
art work and layouts; the possibilities 
of combining the slogan promotion 
copy themes were almost unlimited. 

The 1956 national promotional 
activities include: Two-page, full-color 
ads in ten of the country’s top mass- 
circulation and shelter magazines; 
two-page spreads in 20 key business 
and trade publications; television time 
devoted to the LBE message by such 
manufacturers as Westinghouse, Kai- 
ser Aluminum, Reynolds Metals, GE, 
and RCA-Whirlpool; LBE radio and 
TV commercials sponsored over large 
areas by utilities; a steady stream of 
editorial material and publicity to 
newspapers and magazines; distribu- 
tion of over 12 million copies of 
“New Step by Step Ideas to Help 
You Live Better Electrically” to home- 
owners; LBE booths at all national 
home shows and trade exhibits; and 
LBE technicolor movie entitled, “Meet 
Mrs. Swenson,” for showing to local 
audiences by utilities, trade organiza- 
tions and civic groups; merchandising 
and advertising materials made avail- 
able to contractors, dealers and others 
—all carrying the LBE symbol and 
slogan. 


What's Ahead in ‘57? 


LBE will celebrate its first birthday 
with another John Daly-Gisele Mc- 
Kenzie closed-circuit telecast. This 
time it will go into 70 cities where 
electric utilities will again sponsor 
meetings with local businessmen. Spe- 
cific goals will be laid down for ’57. 
Among them... 
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e An expansion of LBE activities 
on the part of the utilities, with 
emphasis on well coordinated retail 
programs to build store traffic. 

e More and better tie-ins of LBE ie 
to their specific plans by manufactur- 


ers, with heavy support coming in DISTRIBUTION 
national and cooperative advertising. 


Several manufacturers have already 
announced their plans for hard-hitting ENGINEER f 
retail programs through their regular 


channels. 
eA closer tie with other industry 


associations and activities, such as - As one of the important men who distribute power 
EEI’s HOUSEPOWER 1957, NEMA’s to America, you should know something about one 


National Adequate Wiring Bureau, of America’s leading suppliers of power 
NECA, and NAED. 


e Refinement of all existing LBE While we are not the largest transfo 
promotions. you should know that we are one of t 

e Fresh campaigns in the home liable. Since economical performance a 
economics and home building fields. ability are what you require, you will 

It is pretty well felt throughout in knowing that our transformers hav 
the industry that LBE has proved its oratory and field-tested and proved to 
worth, and that expanded plans—like requirement of rugged service. 
those for 1957—are called for. In 
view of the long-range goals sought To back up what we say, our transf 
by LBE, it’s anticipated that the pro- guaranteed for five full years of service. ( 
gram will continue as long as the have been reduced to increase efficienc 
industry feels it is needed. regulation and raise overload capacity. 

nally operated tap changer is standard 





S & S SHORTS 


Employees to Sell Ranges 


Southern California Edison Co is 
encouraging all employees to get in 
on their electric range promotion 
by offering electric fry pans to those 
who develop leads that become range 
sales connected to Edison’s lines. 
There’s no limit to the number of fry 
pans. each employee can win. 


Utility Commissions Sales Cadet 


A program designed to provide the 
company will well-trained sales peo- 
ple is underway at Connecticut Light 
& Power Co. At this writing the pro- 
gram has only one “Sales Cadet”, as 
the trainees are known. He is Ed Col- 
ton, a 1950 Yale man. The 18-month 
training schedule consists of orienta- 
tion, work in plants to gain familiarity 
with all phases of steam plant opera- 
tion, a period in which district organi- 
zation is taught, time in the various 
departments, work with sales engineers 
in both gas and electricity. Actually, 
this is the second group of sales cadets; 
programs for personnel in accounting 
and other phases of the utility’s oper- 
ations are also contemplated. Equipment to help provide power for America 
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NEW EQUIPMENT 


Disconnect Switches 
Designated Type PV2, this 115-kv 
vertical break switch is one of a line 
recommended by the manufacturer 
for sectionalizing, disconnecting and 
bypassing applications. Available in 
600 and 1,200-amp ratings for out- 
door group-operation in horizontal, 
vertical, or inverted mounting posi- 
tions, they are said to meet all NEMA 
requirements. Powerful blade action 
reportedly characterizes the PV2 de- 
sign; other features include permanent 
lubrication, high-pressure contacts, 
and fiexible interphase mechanism. 
Line Material Co, Milwaukee 1, Wis. 


° ° 
Bearing Monitor 

This muti-point bearing monitor reportedly 
provides centralized and automatic tempera- 
ture protection for bearings in large stationary 
machinery installations, such as stand-by gen- 
erators, pumping and coal slurry systems. It 
may be set to permit different temperature 
limits for each bearing, within a normal range 
of 0 to 500 F. If a temperature is exceeded, 
an alarm sounds; if desired, the controller 
will also stop the machine automatically. 
Tipp-Tronic, Inc, Tipp City, Ohio 


Splices and Deadends 
Two types of tension splices have been designed 
for use with all-aluminum conductor. One is for 
solid conductor. The other uses pilot cups to 
guide the strands through the gripping jaws to get ’ 
a positive grip. The deadends, also for aluminum, == —: "ieee. i 5 
reportedly distribute holding power and pressure ay 


evenly. Se eS TSS 
Reliable Electric Co, Chicago 12, Ill. 
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Air view of Duquesne Light Company’s Brunot Island Plant, neoprene over lead. Resistance to soil acids made neoprene a 
where all primary network cables are jacketed with Du Pont natural choice for this underground installation. 


AT DUQUESNE LIGHT COMPANY'S BRUNOT ISLAND PLANT 


13 primary circuits to downtown Pittsburgh 
_ protected with neoprene jacketing 


Severe electrolytic corrosion, caused by Ohio River water in 
cinder fill, led to numerous failures in lead-jacketed primary net- 
work cables at the Brunot Island generating plant of Duquesne 
Light Company. To solve this problem, Duquesne has replaced 
all thirteen cables with neoprene-over-lead Type H cable. 
Approximately nine miles of 11 KV and 22 KV shielded cable 
have been installed since the change to neoprene eight years ago. 
Duquesne relies on neoprene’s durability and resistance to soil 
acids for long-term cable protection against electrolytic attack. 
Remember, too, neoprene can be used above ground with equally 
good results. It resists sunlight and weathering . . . withstands 
Revtias inupeution finds neoysens-techoted cable in oil, grease and most chemicals. And neoprene’s lasting resilience 
perfect condition. Water level in manhole at _and flexibility make installation easier anywhere. 
Brunot Island runs up to five feet in depth —but yet all the facts about neoprene-jacketed cable from your sup- 


neoprene’s resistance to acid and moisture as- < mn ; ‘ : 
sures proper protection. plier. It’s available in voltage ratings to meet your requirements. 


FREE! THE NEOPRENE NOTEBOOK. ee 


issue contains interesting stories about pr 
ucts made with neoprené. Actual case his- 
tories give you the facts about neoprene’s 


t si longer service life. Clip coupon to get on the 
The rubber made by Du Pont since 1932 oan list. E. I. du Pont de Nemours & Co. (Inc.), 


Elastomers Division EW-12, Wilmington 98, Delaware. 
ci engi alec tate 
Firm 
REG. U. 5. PAT.OFF Address 
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY City State 


a ee ee ee ee ee ee a ee 
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Capacitor Racks 


These capacitor racks, available in 
sizes from 400 to 1,200 kvar, are 
said to offer savings in weight, space 
and cost. They reportedly can be 
applied to high voltage circuits up to 
138 kv, and may be used to provide 
economical bulk kilovars. All bus- 
work and connecting materials are 
copper. Racks are shipped assem- 
bled, including buswork and individual 
indicating unit fuses. 

General Electric Co, Capacitor Dept 
Hudson Falls, N. Y. 


Cotter-Key Tool 


Here is a cotter-key tool designed 
for removing and replacing spring-type 
cotter keys used with clevis insulators. 
A groove holds the cotter key closed 
for starting into the hole. Once started, 
the key is driven home with the flat 
surface at the end of the casting. The 
hook is also used for removing cotter 
keys. The tool has a splined fitting; its 
casting is aluminum, its hook is steel. 
A. B. Chance Co, Centralia, Mo. 
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Lightweight Motors 


Capacitor-start 
motors in rigid and_ resiliant-base 
models that have lightweight ma- 
chined frames and cast aluminum 
endplates are available in NEMA 48 
frame size. 

Lubrication system is said to per- 
mit mounting sleeve bearing motors 
at any angle with positive protective 
lubrication in every position. The 
bearings, lined with babbitt, have 
anti-seizure and non-scoring character- 
istics, high corrosion resistance and 
provide smooth performance with low 
temperature rise, according to the 
manufacturer. Other features include: 
“Mylar” paper laminated slot insula- 
tion, quick-break switch, and an ac- 
cessible terminal board. 

Wagner Electric Corp 
6400 Plymouth Ave, St. Louis 14, Mo. 


and split phase 


Controlling Timer 


This “Cycler-12” (Series C8301-S) 
ON-OFF timer is recommended by 
the manufacturer for use on ventilat- 
ing fans, pumps, process timings, and 
other industrial uses requiring flexible 
cycles of operation from 10 seconds 
to 12 minutes. 

ON operations range from 10 
seconds to 11 minutes, 10 seconds. 
OFF operations go from 50 second; 
to 11 minutes, 50 seconds. The time 
dial will reportedly accommodate 12 
sets of ON-OFF trippers. Timer 
measures 6% x 5 x 3 in., and is availa- 
ble for 125-volt operation with a 
capacity of 1.875 kw. It also features 
manual control without interruption 
of the automatic cycle. 

International Register Co, 2624 W. 
Washington Blvd, Chicago 12, Ill. 
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Electric Hoist 


This 2-speed electric hoist, equipped 
with fractional hp 1800/450 rpm 
motors, reportedly provides a fast lift- 
ing-and-lowering speed and a slow, 
Y% normal speed, for gentle position- 
ing of production work. 

The unit is an addition to the line 
of Wright overhead hoisting and 
travelling equipment. According to 
the manufacturer, the hoist has the 
control sensitivity of air hoists with- 
out the objectionable features of the 
latter. 

Designated as a member of the 
Frame | line, the hoist is available in 
parallel mounting, cross mounting, 
hook mounting and rigid or bolt 
mounting. Totally enclosed NEMA 
specification motors, either ac or dc, 
are one of the line’s features. 
Wright Hoist Div., American Chain 
& Cable Co, Bridgeport 2, Conn. 


‘Variac’ Motor Drives 


Motor drives in a variety of speeds, 
said to be suitable for servo work and 
remote positioning applications, are 
now offered for Type W2 and W5 
Variac autotransformers. 

Full-scale traverse rates of 4, 8, 16, 

(Continued on page 140) 
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Breaker Storage 
ya 
Closed Doors 


All types of Allis-Chalmers switchgear 
have provision for storage of fully dis- 
connected breaker inside cubicle, with 
the door closed. 


No special storage space is required for 
breakers not in use — simply disconnect the 
breaker and store it in its own cubicle. 


This popular feature of A-C switchgear 
eliminates much handling and danger of 
damage to breakers during movement. 


COMPLETE 
DISCONNECT 


13.8-kv Outdoor 


Horizontal Drawout Switchgear 


When breaker is in disconnected position, 
it is safely removed from primary and sec- 
ondary contacts. Here it remains firmly 
fastened to withdrawal mechanism and can’t 
move into unit accidentally. 

This is only one of many features of Allis- 
Chalmers switchgear. For the complete story, 
call your nearby A-C office, or write concern- 
ing your problem to Allis-Chalmers, Power 
Equipment Division, Milwaukee 1, Wis. 


BREAKER STORED INSIDE 


— 4.16-kv Indoor 
uM Fras 4 Vertical Lift Switchgear 


UVE BETTER SS 
“Cora” 


For Progress cn Sicitchgear 


Low Voltage Indoor Switchgear > 


ALLIS-CHALMERS 


ELECTRICAL WORLD e@ December 24, 1956 





‘Variac’ Motor Drives 
(Continued from page 138) 


32 and 64 seconds are available on 
all models, and a 2-second traverse 
rate can be obtained wiih several. 
The motor is attached to a mount- 
ing plate, which in turn is ganged to 
the Variac. A gear coupling is used 
to reduce alignment problems and to 
allow the use of one motor for a 
range of drive speeds. 
General Radio Co, 275 Massachu- 
setts Ave, Cambridge 39, Mass. 


Highway Hazard Lamps 


Two yellow mercury vapor lamps 
have been designed for calling atten- 
tion to hazardous conditions or loca- 
tions on streets and highways. The 
lamps are also intended for floodlight- 
ing or other applications where yellow 
light is appropriate. 

The unusual color of the E-HI-Y 
and J-HI-Y lamps is said to warn 
drivers immediately that caution is 
required. The J-HI-Y has a richer 
yellow than the E-HI-Y, and provides 
a wider distribution of light due to its 
larger size. 

Westinghouse Electric Corp 
Bloomfield, N. J. 


Service Wedge Clamps 


An intermediate line of the manu- 
facturer’s service wedge clamps for the 
power industry reportedly has in- 
creased his range of sizes and types 
to that needed for all power applica- 
tions. The new line, known as the 
7090 Series, takes a range from 0.400 
to 0.250. It supplements the 7080 and 
7082 Series which handle sizes from 
0.260 to 0.160 and 0.326 to 0.200, 
respectively. 

Reliable Electric Co 
3145 Carroll Ave, Chicago 12, Il. 
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Terminal Block 


A channel-mounted terminal block 
has 50% more terminals in the same 
space as does the manufacturer’s pre- 
vious one. Reportedly, it also sim- 
plifies assembly and modification. 
These blocks are 25-amp_ box-lug 
type terminals; 25-amp terminals 
with pressure wire connectors and 
50-amp box-lug terminals are avail- 
able also in the new design. 

The channel mounting of these 
blocks permits the blocks to be as- 
sembled in any desired number; the 
feature makes it possible to add new 
terminals to existing blocks, either at 
the ends or in the middle with a re- 
ported minimum disturbance of exist- 
ing terminals. 

Square D Co, 4041 N. Richards 
Street, Milwaukee 12, Wis. 


More New Products 


Elgin Metalformers Corp, 630 
Congdon Ave, Elgin, Ill., have de- 
veloped 75 “building block” metal 
cabinet enclosures with 125 sub-parts, 
used in various combinations to build 
cabinets for housing instrumentation, 
electronic, and_ electro-mechanical 
equipment. 


General Electric Co, Plainfield, 
Conn., has a method for installing 
busway called the “roll-in” technique. 
Using a winch and roller-type hangars, 
it is said to permit installation of GE’s 
LTG busway and fixtures from one lo- 
cation. 


Enflo Corp, Pennsauken, N. J., offer 
pressure-sensitive, cementable Teflon 
tape in almost any desired thickness 
from 0.0005 to 0.060 in., and in 
widths from % to 12 in. 


Reliance Electric & Engineering 
Co, 1088 Ivanhoe Road, Cleveland 
10, Ohio, have introduced a line of 
brake motors that are said to stop in- 
stantly and hold heavy loads. 


CMG Industries, Inc, Laramie, 
Wyo., has designed an electrical exten- 
sion duct, made of rubber, that is 
said to provide an outlet when one 
is needed in the middle of the floor. 
It comes in 4, 5, 6, and 10-ft lengths. 


Presin Co, Los Angeles 64, Calif., 
has a panel-mounted electrical impu‘se 
counter for heavy duty operation at 
high speeds. It is dc, has coils rated 
from 6 to 220 v, and consumes 8 w. 
Maximum counting rate is 40 counts 
per second. 


Federal Pacific Electric Co, 50 
Paris Street, Newark 1, N. J., offer 
interchangeable rain-tight hubs, suit- 
able for enclosures for safety switches, 
stab-type circuit breakers and fusible 
service equipment. 


Bete Fog Nozzle, Inc, Greenfield, 
Mass., have announced a line of hard 
rubber for nozzles that are claimed 
to be non-clogging, corrosion-resistant, 
long-wearing and inexpensive. 


International Harvester Co, 180 N. 
Michigan Ave, Chicago 1, IIl., have 
a light-duty truck, Model S-30, with a 
one-man cab that is reportedly spe- 
cially adapted to pipe and pole haul- 
ing. 


Knopp, Inc, 4236 Holden Street, 
Oakland 8, Calif., have a line of pre- 
cision multi-range transformers that 
are custom built. The customer can 
have as many as 18 ranges in one unit, 
and when specifying primary current 
values, may choose from 33 ranges 
from 0.5 to 200 amp. 


Machinery Electrification, _Inc, 
Northboro, Mass., offers an_ elec- 
tronic counter, mode] No. MEK-2094- 
AG, that is said to count dependably 
in the range from 0 to 5,000 counts 
per second. 


Baird Associates-Atomic _ Instru- 
ment Co, Cambridge 38, Mass., have 
a plug-in totalizer for measuring quan- 
tities such as velocities, pressures, 
temperatures, flow rates, viscosities, 
lineal measurements, etc. 


Bridgeport Brass Co, Bridgeport 2, 
Conn., is marketing a range of 
metallurgical laminates in two and 
three-layer combinations. They are 
reportedly useful in major appliances, 
nuclear power components, condens- 
ers and heat exchangers. 


December 24, 1956 @ ELECTRICAL WORLD 





> AND LIGHT... 
‘ } 


% 


batteries power control / 


equipment... air-break switches 


a 


125-volt dc power to operate supervisory control equip- 
ment at Miami System Dispatching Office (above) is 
supplied by bank of C & D PlastiCal® Control Batteries 
(below). Long-life lead-calcium plate batteries have 160 
ampere-hour capacity (at 8-hr. rate). 


24-volt application of C & D PlastiCal Batteries for dc 
control of motor-operated air-break switches used in 
automatic load transfer switching. Located in the field, 
batteries require practically no attention. Other C & D 
24-volt batteries supply power for carrier current trip 
blocking transmitters used in transmission relaying. 
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Power engineered tor 25 
years of power plant service! 


Now, Florida Power & Light, too, joins the growing list of 
prominent utilities which have installed engineered C & D 
battery power for control. Reason: C & D PlastiCal Con- 
trol Batteries—specifically designed for control, switchgear, 
and auxiliary power applications—assure an economical, 
dependable, /ong-lasting source of “‘packaged”” power. 

PlastiCals—the advanced lead-calci\um plate batteries 
in the clear plastic jars, pioneered by C & D—have been 
proved and approved for years in telephone service. C & D 
was also first to extend the advantages of PlastiCals to the 
utility field in a battery specially designed for control. 
Lead-calcium eliminates the “poisoning” effect of anti- 
mony used in the conventional lead-antimony grid battery 

. Virtually doubles battery life. 

Specify C & D Plastical Control Batteries. They're engi- 
neered for the job—and for lowest lifetime cost! For 
details, write for 


Bulletin CP-536. 


Ai BATTERIES, INC. 


5/ “ 
SINCE 1906 2% 


Sales and service offices in principal cities from coast to coast 





YOU CAN SIMPLIFY CATALOGS—BULLETINS 
CABLE INSTALLATIONS @ INDUSTRIAL FABRICS: “Fabrics 


Plus” is the name of an illustrated book- 

° let which covers the use of textiles 
wi th combined with other materials, such as 
rubber, plastics, and special-purpose com- 


pounds for industrial uses. Published by 
C © p £ CABLE TROUGH aA 


: ‘ ® FILTERS: Publications 6319 and 6320 
Humboldt Bay Steam Plant Pacific Gas and Electric Company provide details on the manufacturer’s ver- 


Engineers: Bechtel Corporation tical pressure filters, Write Cochrane 
Corp, Philadelphia 32, Pa, 


e----- Oe 


@VrLASTIC LAMINATE PARTS: An 
X-page booklet on precision parts made 
from ‘“‘Lamicoid"” plastic laminates is 
available from Mica Insulator Co, Sche- 
nectady, N. Y. 


@ MISCELLANEOUS: The _ publications 
listed below were issued recently by Gen- 
eral Electric Co, Schenectady 5, N. Y.: 

General Purpose Static Control Ele- 
ments, their fundamentals and features 
are discussed in an 8-page bulletin, GEA- 
6578. 

Butyl-Moulded Current Transformers 
are the subject of GED-3112, which covers 
the line from a 600-v miniature to a 15-kv 
outdoor type. 


@ COAL DUST CONTROL: Specially de- 
signed systems for controlling coal dust in 
industrial and utility power plants are 
described in a brochure issued by Johnson- 
March Corp, 1724 Chestnut Street, Phila- 
delphia 3, Pa. 


@® DATA PROCESSING SYSTEM: “Data 
for Decision” is the name of a publication 
describing the company’s ALWAC 800 
electronic data processing system issued 
by Logistics Research, Inc, Redondo 
Beach, Calif. 


@ CATHODE-RAY TUBES: A _ complete 
Contractors and engineers every- line of industrial cathode-ray tubes are 
where are fast realizing that more listed and described in a catalog issued 
by Allen B. DuMont Laboratories, Inc, 
time—more costs— are saved when : 750 Clifton Ave, Bloomfield, N. J. 


Cope Cable Trough is specified. @ WATER SOFTENER: The manufac- 
turer’s recently developed water softener, 
solubilizer, sequestering agent and stabi- 
lizer, designated MONITOR A, is de- 
scribed in a folder published by Globe 
Compound Co, Inc, Waterbury 12, Conn. 


Cope Cable Trough goes up 
faster 


on 
Sons ss 


Cope Cable Trough simpli- 


fies designs 
000000 @® MOTORS: Bulletin B-2103-1, known as 
ca teliance Motor Selector, gives informa- 
tion on how to select ac motors for spe- 
Tommy Cope says: cific applications. Published by Reliance 
Electric & Engineering Co, 1088 Ivanhoe 
Road, Cleveland 10, Ohio, Reliance has 
also published bulletin No. B-2501 on 


Cope Cable Trough saves 
space 


Specify Cope Cable Trough on 
your next job. You'll be amazed installation time increases your 
at how simple it is to install. profit on the job.” their “Totally Protected” motors. 


“Every minute you save on 


ial @ DUST CONTROL: Bulletin 551-D is a 

. : : . booklet describing the control of dust 

Our engineers are ready to work with you. Write us today for full details on from coal and coke handling operations 

Cope Cable Supporting Systems. published by Wheelabrator Corp, 1748 
S. Byrkit St, Mishawaka, Ind. 


@ SILICONES: The 1957 Reference Guide 
- s a e to Dow Corning Silicones describes al- 
most 150 silicone products, several of 


which were developed within the last year. 
Write Dow Corning Corp., Midland, Mich. 


® POWER DERRICK: A catalog on its 
. s new series 6700 “bow-legged”’ Power Der- 
: St ‘ = rick has been published by J. H. Holan 
: CABLE SUPPORTING ‘TROUGH WITH BARRIER: Corp, 4100 W. 150 Street, Cleveland 11, 
DROP-OUT * RISER ELBOW + STRIPS AND COVER * Ohio. 
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shrunk! 


-..to approximately half-size... 
same ratings...to help you meet 


the squeeze on available space 


New Westinghouse SVS self-supporting light- 
ning arresters are little more than half former 
height — with the same ratings. It’s a matter 
of paralleling elements physically, but in series 
electrically, in the same housing. Case in point: 
The 182-kv rating is reduced from 230 inches 
to 126 inches in height — 18 inches in diameter. 
25,000 foot-pound cantilever rating. No sup- 
porting structure is needed. Time takes a lick- 
ing, too, with consequent ease of installation. 
SVS arresters in the new “pre-shrunk” style 
are available in all ratings, with the same time- 
proven quality and modern characteristics of 
all Westinghouse arresters. Get all the facts 
from your Westinghouse sales engineer — or 
write to Westinghouse Electric Corporation, 
Box 868, Pittsburgh 30, Pa. J-60892 


WATCH 
WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR vous 
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MANUFACTURERS AND MARKETS 


GE Ships New Feed Pump Turbine 


New type of steam turbine for boiler feed pumps designed to increase 
the amount of saleable kilowatts from central power stations reportedly 
by as much as 4% was shipped from General Electric Co’s Small Steam 
Turbine Department in Fitchburg, Mass. The unit is for Glen Lyn power 
plant of Appalachian Electric Power Co near Roanoke, Va. 

According to a GE spokesman, the increase in marketable kw is pos- 
sible because the portion of kw output from the main steam turbine- 
generator that was formerly used to drive electric motor-driven pumps 
is now available for sale. However, he added that additional steam capacity 
must be built into the main turbine and boiler. 


NBS Establishes 


Dielectric Section 

The Dielectrics Section, a new unit 
for fundamental investigations of the 
dielectric properties of matter, has 
been established at the National Bu- 
reau of Standards, Washington, D. C. 
The new-section will be headed by 
Dr. John D. Hoffman. 

The primary purpose of the new 
section will be to conduct experi- 
mental and theoretical studies on sub- 
stances which act as electrical insula- 
tors. Specific areas of research will 
include polymeric systems; dc con- 
ductivity of dielectrics; the methods 
of increasing the accuracy of dielec- 
tric measurements on solids, espe- 
cialiy at audio and lower frequencies; 


144 


and fundamental studies on molecular 
and ionic crystals. Work will also be 
started on dielectric standards for use 
in the audio frequency range. 


Inco to Develop New Mines 
for Nickel in Manitoba 


A $175 million nickel project in the 
Mystery-Moak Lakes area in Northern 
Manitoba has been planned for the 
next three to four years by Interna- 
tional Nickel Co. of Canada, Ltd. 
Iwo new nickel mines, the Thompson 
and the Moak mines, are to be opened 
and the complete facility is scheduled 
for producing nickel by 1960. 

[his Manitoba project together 


December 24, 


with the progress under way at Sud- 
bury, Ontario, should lift Inco’s regu- 
lar 1955 annual _nickel-producing 
capacity by approximately 130 million 
Ib to 385 million Ib. 

To supply power for Inco’s new 
facility, Manitoba Hydro-Electric 
Board is to undertake construction 
of a power plant, at an estimated cost 
of $32 million to $38 million, at 
Grand Rapid on the Nelson River. 


L-M Helps Solve 


Animal-outage Problem 

The countless outages every year 
caused by squirrels, cats, racoons, birds 
and other animals contacting trans- 
former bushing terminals 
problem that Line Material Co engi- 
neers reportedly have helped solve. 

They designed a new bushing that 
has no exposed live parts. An in- 
sulated handwheel is provided to op- 
erate the terminal connector. In- 
creased safety to linemen is reportedly 
an inherent feature of the design. The 
new bushing will be standard equip- 
ment on all L-M Round Wound single- 
phase transformers rated up to 167 
kva, and three-phase transformers up 
to 150 kva. 


create a 


Westinghouse Develops 
‘Thin-Skinned’ Cu Wire 

A thin, protective aluminum “skin” 
—only one-fortieth as thick as the 
average skin on the human body— 
has been placed on copper wire by 
Westinghouse Electric Corp engineers. 
According to the company, the “skin” 
will help reduce the size and raise the 
efficiency of present-day electrical 
equipment, enabling it to operate 
longer periods of time at higher tem- 
peratures than are now practical. 

In the new technique, the wire is 
encased in a thin, protective coating 
of aluminum, to which is added a sec- 
ond coating of high-temperature in- 
sulation. The result, an enameled 
aluminum-clad copper wire, reportedly 
combines the high conductivity of 
copper, the superior oxidation re- 
sistance of aluminum, and the pro- 
tection of modern insulating enamel. 

The new clad wire was developed 
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FEEDING anode on Anaconda Type CP Cable int 


ee. cette ed 
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o manhole to protect lead-covered cable. 


Why let corrosion steal your investment in metals. 
— when protection costs so little 


Utilities that have tried cathodic pro- 
tection call it the best insurance they 
have. Savings often run into thou- 
sands of dollars a year with the pro- 
tection of: 

@ metallic-covered cable 

@ metallic ducts 

e buried metallic structures in gen- 

erating plants, substations, etc. 
To handle this special job, Anaconda 


has developed a special Type CP 
Cable. Jacket of polyethylene and 
Densheath* (PVC) insulation offer top 
resistance to moisture and soil acids 
... double protection affords longer 
cable life. Anaconda also offers a spe- 
cial one-layer insulation and jacket 
construction of polyethylene for spe- 
cial applications. 

For buried or aerial distribution 


lines feeding power to CP systems, 
use Anaconda’s neoprene-jacketed 
Durasheath* Cable. 

For more information on how Ca- 
thodic Protection checks corrosion, 
and detailed information on ANa- 
conpA Type CP Cable, write for Bul- 
letin DM-5450. Anaconda Wire & 
Cable Company, 25 Broadway, New 
York 4, N.Y. ng. u. 2. vu. 08 
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Transformer 
Loss 
Compensator 


ou 
Saves Money! 


BECAUSE it provides an accurate 
means of measuring the energy 
and demands of high-voltage serv- 
ices at the low-voltage side of the 
power transformers. 


This installation at 2.3 kv saved about 
$2600 compared with 34.5 kv metering; it 
saves about $5500 over metering at 69 kv. 


THE TESCO compensator adds to the registra- 
tion of the watthour meter an amount equal 
to the sum of the iron and copper losses of 
the transformer bank. It may be used with 
practically any type of watthour meter and 

. importantly . . . no changes are made 
in the meter itself, either structurally or in 
adjustments . . . It is produced in two and 
three element types for use with two-element 


or three-element meters on any type circuit. 


Some of the Users... 
Phila. Electric Co. Penna. Power & Light 
Co. Texas Power & Light Co. U. $. Bureau 
of Recl. Public Service Co. of New Hamp- 
shire. Utah Power & Light Co. Northern 
States Power Co, 


Get your book now. 
FREE 


Detailed information 
on operation, instal- 
lation, applications, 
Write for Bulletin 
NO. 63-A. 


EASTERN SPECIALTY Co. 


PHILADELPHIA 40 ae 


Tee 
by C. L. Carlson of Westinghouse’s 
metallurgical engineering department. 

“Our technique,” Mr. Carlson said, 
“is to cover the wire with a thin film 
of aluminum. Unlike copper, the 
oxide formed on the surface of the 
aluminum does not ‘grow’ appreciably. 
When only about four ten-millionths 
of an inch thick, it forms a self-pro- 
tecting coating which prevents further 
penetration of oxygen. Thus, a very 
thin coating of aluminum will effec- 
tively isolate a copper wire from at- 
tack by oxygen in the air.” 

Carlson went on to explain that 
aluminum and copper tend to react 
with each other, forming a brittle 
layer between them and preventing a 
strong ductile bond. This was over- 
come by first plating the copper with 
silver, which acts as a “barrier” to the 
interaction of the two metals. In the 
final wire, this silver layer is about 
1/5 the thickness of the covering 
aluminum skin. 


Ultrasonics to be Used 
Increasingly by Industry 


The market for industrial applications 
of ultrasonics will increase threefold 
within the next 12 months, it was pre- 
dicted at a symposium entitled, “Ultra- 
sonics—New Tool for Industry,” held 
in New York City recently. 

Robert L. Rod, president of Acous- 
tica Associates, Inc, of Glenwood 
Landing, Long Island, N. Y., sponsor 
of the symposium, said that users and 
manufacturers of ultrasonic equipment 
must overcome several barriers, in- 
cluding lack of research, lack of 
industry-wide quality standards, and 
unnecessary secrecy about new discov- 
eries. 

The action by which ultrasonic fre- 
quencies clean and perform other 
functions is described as “cold boil- 
ing.” The repeated formation and col- 
lapse of millions of tiny bubbles in the 
cleaning medium set up by the ultra- 
sonic frequencies—the entire effect is 
one of cavitation—provides the agita- 
tion which cleans, drills, impregnates, 
etc. 

Ultrasonics has already found ap- 
plications in such fields as cleaning and 
degreasing metals, ceramics, glass 
products and textiles; treatment of 
wool to reduce shrinkage; testing for 
flaws, bubbles, cracks and corrosion in 
solid metals; measuring metal thick- 
nesses from one side; machining hard 
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materials; etching; electroplating and 
galvanizing; electropolishing; tinning, 
soldering and welding; benefication of 
ores; and precipitation of smoke and 
fume particles. 


Alcoa Announces 
Aluminum Cladding 


A former barrier to wider use of 
practical, inexpensive aluminum im- 
pact extrusions was reportedly lifted 
recently by Aluminum Co of America. 

The company said that impact ex- 
trusion products may be obtained for 
the first time with a thin surface 
cladding which provides cathodic cor- 
rosion protection, facilitates finishing, 
and makes joining easier. The de- 
velopment, it is said, will make feasi- 
ble the use of aluminum impacts for 
electrical cases, fittings, hot water 
heaters and other process industry ap- 
plications where corrosion environ- 
ments are severe. Reportedly, it is 
also possible to clad high-strength 
parts with an alternate aluminum alloy 
suitable for all types of finishing 
processes. 


Anaconda To Produce 
Alumina from Clay 


Anaconda Co recently announced 
that after nearly two years of labora- 
tory and test plant work it has solved 
the problem of producing alumina 
from clay located in the area of Mos- 
cow, Idaho. The company is pres- 
ently designing and building a pilot 
plant of 50 tons per day capacity, 
from which it expects to develop a 
full-scale commercial plant capable of 
furnishing the company’s total re- 
quirements for alumina on an eco- 
nomically competitive basis. 


Conveyor Industry Officers 


Conveyor Equipment Manufactur- 
ers Association, at its recent annual 
meeting elected J. H. Walker, presi- 
dent of Fairfield Engineering Co., as 
the association president. Adrian W. 
Rich, president of Fairmont Machin- 
ery Co., was elected vice president. 
J. B. Nordholt, Jr., president of Web- 
ster Mfg. Co., is secretary. R. C. 
Sollenberger, veteran staff head of 
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CEMA, is executive vice president. 
The CEMA Technical Committce 
reported that a new edition of its 
publication, “Conveyor Terms and 
Definitions,” is nearing completion. 


Alaska Tel Cable Opened 


The U. S. Army Signal Corps and 
the Bell Telephone System recently 
opened to public service a new com- 
munications link between the U. S. 
and Alaska. The link consists of a 
submarine telephone cable system 
stretching some 1,250 miles from 
Port Angeles, Wash., to Skagway, 
Alaska. It can carry 36 conversations 
at one time and will be used to sup- 
plement existing radio telephone and 
line facilities. Reportedly, it will more 
than double their capacity. 


M & M BRIEFS 


Pennsylvania Transformer Co, Can- 
onsburg, Pa., and United Steelworkers 
of America, Local 3968, signed a new 
three-year labor agreement. It affects 
approximately 1,600 employees. The 
offer reportedly includes substantial 
wage increases and other benefits. 


Lincoln Electric Co, Cleveland, Ohio, 
paid the company’s annual incentive 
bonus, a record total of $7,425,000 
to its 1,378 employees. 


General Electric Co, Schenectady, 
N. Y., has developed a “red flag” 
indicating fuse to be used with GE 
secondary capacitors to help main- 
tenance men spot blown fuses. 


Radio Corp of America announced 
the purchase of 40 of its auditorium- 
size compatible color television sys- 
tems by Closed Circuit Telecasting 
System, Inc, of New York City. The 
big TV’s will be used in national 
closed-circuit television service. 


AMP, Incorporated, is the new desig- 
nation of Aircraft-Marine Products 
of Harrisburg, Pa. Increased use of 
the company’s products in other than 
the aircraft and marine fields is the 
reason for the change. Amp, Inc, 
manufactures electrical terminals used 
by the appliance, automotive, elec- 
tronic, power and communications 
fields. : 
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Integral Spur 


AL es 


Exclusive 


CONICAL SPUR 


Does away with the 
need for a lag screw! 


Linemen like them — they're easier to 
mount, require one less piece to juggle. 


Troubleshooters like them — they eliminate TV and radio inter- 
ference caused by loose contact between lag screw and guy hook. 


Maintenance men like them — they require less replacements. 


Storekeepers like them —there’s one less piece to order, to 
stock and to handle. 


Purchasing agents like them — they cost less than a separate 
guy hook and a lag screw. 


Field tested and proved the most economical and service- 
able guy hook available — and they’re malleable iron 
to outlive, outwear, outlast plain carbon steel hardware, 
castings, stampings or forgings. 


Model P135AX 
Model P133AX 
Model P132Xx 


SAMPLES AVAILABLE UPON REQUEST 
MALLEABLE IRON FITTINGS COMPANY 


Pole Hardware Division Branford, Connecticut 
N.Y. Office: 30 Church St. 


Canadian Mfr. & Dist.: LINE & CABLE ACCESSORIES, Ltd. TORONTO 


Representatives: William J. Cottrell Co., Portland, Ore. © James H. Drew Corp., 
Indianapolis, Ind. ¢ Industrial Engr. & Equip. Corp., Los Angeles, Cal. ¢ JSG Electric Co., 
Chicago, Ill., Lee-Smith Co., Miami, Fla. ¢ B. H. McCoin, Knoxville, Tenn. © William J. 
O’Brien, Memphis, Tenn. « Robert P. Smith & Co., Jacksonville, Fla., E. A. Thornwell, inc., 
Atlanta, Ga. « J. P. Voight, Summerville, S.C. ¢ Waltham, DeWitt & Krusi, San Francisco, 
Cal. ¢ L. G. Wendegatz, Kansas City, Mo. ¢ Williamson Sales Co., Shreveport and New 
Orleans, La.; Dalias, Houston, Tex.; Pine Bluff, Ark. + 0. C.- Witte Co., Detn_.t, Mich. 





NEWS ABOUT PEOPLE 
PRDC Appoints Acker as VP 


Ernest R. Acker, president of Central Hudson Gas & Electric Corp, has 
been elected vice president of Power Reactor Development Co, the 25- 
company organization which is constructing the $43-million Enrico Fermi 
atomic power plant near Monroe, Mich. 

Acker, a former president of Edison Electric Institute, has been associated 
with Central Hudson since 1919. Two years later he became general superin- 
tendent of Kingston Gas & Electric Co, a Central Hudson unit at that 
time. Promotion to general commercial manager of Central Hudson fol- 
lowed in 1925, and in 1932 Acker was named president and general manager 
of the utility. 

A graduate of Cornell University, Acker has been active in EEI’s 
operating committee. In 1936 he served as president of the Empire State 
Gas & Electric Association. 


ERNEST R. ACKER 


Ohio Brass Elects Draffan, Black to Top Posts 


Ohio Brass Co has elected George L. 
Draffan to the newly created post of 
board chairman and chief executive 
officer. His previous position as president 
and chief administrative officer will be 
assumed by Roger A. Black. 

Draffan has been president of Ohio 
Brass and subsidiaries since 1946. He 
started in 1916 as a member of the ad- 
vertising staff and in 1928 was promoted 
to general sales manager. In 1933 he was 
elected vice president and rose to execu- 
tive vice president in 1938. 

Black, vice president since 1953, 
joined the firm in 1930 as a foreign 
trade department member and was named 
department manager in 1933. He be- 
came general factory manager in 1949. 


di; 


ROGER A. BLACK 


GEORGE L. DRAFFAN 


Sentner Is Named to VP Post 


Newly appointed executive vice president-commercial of United States 
Steel Corp is Richard F. Sentner, presently assistant executive vice presi- 
dent-commercial. He succeeds David F. Austin, who will retire Dec. 31 
after almost 39 years with the company. 

Sentner has been associated with U.S. Steel since 1948, when he was 
named assistant vice president-sales. Upon the formation in 1951 of the 
United States Steel Co, he was appointed assistant executive vice president- 
commercial. He retained that post when U.S. Steel Corp became an 
operating concern in 1953. Previous to joining U.S. Steel, Sentner was 
with Wheeling Steel Corp from 1926 to 1947. 

Sentner at one time served as deputy director of the War Production 
Board’s Iron & Steel Division and as director of National Production 
Authority’s Iron & Steel Division. 


RICHARD F. SENTNER 
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LimiTorque’ provides 
push-button operation for 


Unitized Steam Generation System 
...at Cromby Station, P.E. Co. 


FROM A CENTRAL CONTROL PANEL ROOM—on intake; circulating pump 
lines; heating and re-heating; condensate; boiler stop and re-heat lines 
—the exact status of each vital valve is always readily determined— 
open, stop, close, all by the mere “‘push of a button.’’ LimiTorque Valve 
Controls were chosen by Philadelphia Electric Company for this great 
station (and their other stations), because of absolute dependability, 
speed of operation, saving in man hours, and the positive protection of 
valve seats and stems from possible damage. In addition, because of 
the “‘Unitized” layout of this station, any possible difficulties occurring 
to one unit are isolated from others, thus facilitating maintenance and 
repair at any time, throughout the station. 

A total of approximately 400 LimiTorque Automatic Valve Operators 
are installed throughout all of Philadelphia Electric’s fine power stations. 
Many of the modern central stations recently built, or now under con- 
struction, feature fully Automatic Valve Operation by LimiTorque. 

We will give you the full story on LimiTorque and its many time 
and cost saving applications .. . Just write for Catalog L-550.. . on your 
Business Letterhead, please. 


Limilorque’ 


INDUSTRIAL GEARS & SPEED REDUCERS 


PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. &G STREET, PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 
LIMITORQUE VALVE CONTROLS « FLUID MIXERS © FLEXIBLE COUPLINGS 


Limitorque Corporation « Philadelphia 
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Inch and Menz are Elevated by Kaiser Aluminum & Chemical 


New vice president and director of sales for 


Kaiser Aluminum & Chemical Corp is S. S. 
Inch, formerly vice president of Kaiser A&C 


Sales, Inc, wholly owned sales subsidiary. 
John E. Menz, previously general sales man- 


ager of Kaiser A&C Sales, succeeds Inch as 
vice president and general sales manager of 
the sales company. 


A veteran of 22 years service with various 


Kaiser affiliates, Inch has directed the Kaiser 
sales organization since the firm entered the 
aluminum industry as an integrated producer 
in 1946. He became vice president of the 
subsidiary sales company in 1950. 


S. S. INCH 


W. P. Patten will become manager 
of Arkansas Power & Light Co’s 
Northeast Division, succeeding R. D. 
Caldwell, who is retiring due to health 
reasons. 


Jersey Central Power & Light Co has 
promoted George R. S. Roome to the 
position of superintendent of the com- 
pany’s E. H. Werner electric gen- 
erating station in South Amboy. 


Due to ill health, J. T. Schilling, a 
40-year veteran with Iowa Power & 
Light Co, is resigning as executive 
vice president. His duties will be dis- 
tributed by several organizational 
changes. Schilling, however, will re- 
main as a member of the board. 


Otis L. Pemberton has been appointed 
manager of the Orange County dis- 
trict for San Diego Gas & Electric 
Co. He succeeds P. H. Adams who is 
resigning. 


The Nuclear Energy Advisory Com- 
mittee for the state of North Carolina 
has named H. W. Oetinger as chair- 
man of a subcommittee on power. 
Oetinger is presently executive assist- 
ant of the Duke Power Co. 


Louis Knerr recently became head of 
a new rate and valuation department 
in the San Diego Gas & Electric Co. 


Philadelphia Electric Company has 
named William Storz as statistician in 
the finance and accounting depart- 
ment. 
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PERSONAL BRIEFS 


Walter M. Gillespie was named to 
succeed Lee C. Killen, who retired 
recently as manager of the Steam 
Heating Division of Dayton Power 
& Light Co. 


Rockland Light & Power Co an- 
nounced that Palmer Y. Epler has 
been appointed assistant treasurer 
and assistant secretary. 


A veteran of 42 years with Pacific 
Power & Light Co, A. O. Mangold 
is retiring as an electrical engineer. 


As the result of a recent reorganiza- 
tion in Washington Water Power Co’s 
Palouse Division, J. R. Garrison was 
designated manager of the Colfax 
district. Daniel Frost will replace 
Garrison as local representative at 
Palouse. 


J. A. Moore has been named assist- 
ant manager of Appalachian Electric 
Power Co’s Cabin Creek plant. 


James M. Hall, Jr, former Canton 
manager for Carolina Power & Light, 
has been transferred to Wilmington 
as assistant district manager. He is 
replacing Crom Lennon, who has been 
transferred to Dillon, S. C. 


Allis-Chalmers Manufacturing Co has 
promoted Lonnie L. Carter as engi- 
neer-supervisory (mechanical) of elec- 
trical engineering at AC’s Norwood 
works and Alan C. Lockwood as engi- 
neer-assistant at the company’s Terre 
Haute works. 


December 24, 


Menz joined Kaiser Aluminum in 1946 as 
district sales manager in Kansas City. 


JOHN E. MENZ 


The head of Seattle University’s elec- 
trical engineering department, Dr 
Donald K. Reynolds, has been named 
executive engineer representing Stan- 
ford Research Institute in the Seattle 
area. 


The newly formed Great Lakes Con- 
ference of Railroad and Utilities Com- 
missioners elected the following offi- 
cers at its first annual convention: 
president, George R. Perrine of Illi- 
nois; first vice president, Ralph A. 
Winter of Ohio; second vice presi- 
dent, Homer W. Hanna, Jr, of West 
Virginia; secretary-treasurer, John B. 
Conly of Pennsylvania. 


Westinghouse Electric Corp’s com- 
mercial atomic power staff has three 
new promotions: W. D. Shepard is 
assistant to the manager, W. L. Budge 
succeeds Shepard as sales manager, 
and O. C. Kebernick has been named 
to the post of assistant sales manager 

. The Air Conditioning Division 
has appointed Donald R. Meckstroth 
manager of marketing in its package 
products department .. . In a realign- 
ment of its sales organization, the 
Sturtevant Division has named Alex- 
ander Martin sales manager of power 
apparatus and Hiram W. Rainey, Jr, 
succeeds Martin as field sales manager 
. . . Large lamp department has ap- 
pointed Robert D. Barr as general 
sales manager and Marshall N. Water- 
man has been designated as commer- 
cial engineering manager of the de- 
partment. 

(Continued on page 152) 
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The Right Coating Can Make All the Difference 


The zinc coating on the wires of steel strand is put there to 


guard against rust. It is effective only as long as it remains 
intact. If it cracks or flakes away, then rust will soon begin 
its destructive work. Because of the need for complete pro- 
tection over long periods, many buyers now insist upon 
Bethlehem strand with the bethanized coating. 

Bethanizing is an electrolytic method of bonding zinc to 
steel. Developed by Bethlehem more than 20 years ago, it has 
proved its effectiveness in every part of the country. Reason: 
the bethanized coating is uniform, ductile, and tightly 
bonded, so that it resists chipping and peeling even under 
severe deformation. It’s an “armor” that really lasts. 


Moreover, this coating has an added advantage—a big 
one. It is available in three different weights, known as A, B, 
and C. The lightest, coating A, is equivalent to extra- 
galvanized. B is double the thickness of A. The heaviest, C, 
is triple the thickness of A. Thus a user can pick the coating 
that best suits conditions in his particular region. 

When you are planning new line installations, we suggest 
you thoroughly investigate bethanized strand. Details are 
available at any Bethlehem office. It will be in your interest 
to secure the full story from one of our engineers. 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Caast Bethlehem products ore sold by Bethlehem Pacific Coast Stee! 
Corporation. Export Distributor: Bethlehem Steel Export Corporation 


aaa 


BETHLEHEM STEEL 
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- pl LOAD 


FOR CABLE IN CONDUIT...WITH 


PLM 


CONDUIT VENTILATING CABLE SUPPORTS 


Type BCV Conduit Ventilator provides 
air intake at base of conduit riser. 
May also be used at base of vertical 
splice between cable in conduit and 
ormored cable, with PLM Splice Kit. 


@ Don’t let bottled-up heat limit the load capacity 
and service life of cable in conduit! PLM Conduit 
Ventilating Cable Supports provide cooling air 
circulation... permit heated air to escape from 
cable risers in conduit where heat tends to build up. 
Watertight seal keeps water out. 


Ventilating supports for top of riser supplied in 
types for new or existing installations, with or 
without flanges to support potheads. Write for full 
details, as well as information on PLM armored 
cable fittings, terminating and splicing kits, con- 
tained in PLM Catalog 301. 


PLM PRODUCTS, INC. * 3873 West 150th Street » Cleveland 11, Ohio 
WIRE AND CABLE FITTINGS AND ACCESSORIES 





Signs along 

the lines of Ss 
@rapo GALVANIZED 
STEEL STRAND 
PERFORMANCE 


For dependable performance . . . in- 
sist upon Crapo Galvanized Steel 
Strand. Siperior tensile strength, 
combined with long-life, ruggedness 
and workability, makes Crapo 
Steel Strand first choice for guys, 
messenger and overhead ground 
wire. 

The famous @rapo galvanizing 
process provides dependable pro- 
tection for the steel, prolongs the 
expectant life of the strand. 


ca 


TRANSFORMER 
HANGERS 


y 
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@ low maintenance 


@ Laboratory tested and 
controlled quality 

@ Meets highest 
quality standards 

@ A size and grade for 
all practical needs 


@ Contact your Crapo 
——Jebber=Today! 


Electrical Fasteners Thet Hold... 


IAN A THIEL TOOL & ENGINEERING CO.INC. 


STEEL & WIRE CO., INC, 
Muncie, ‘indiana 


1417 No. Market $1. + St. Levis 6, Me. 


PERSONAL BRIEFS 


(Continued from page 150) 


Henry F. Dever, president of Brown 
Instruments Division of Minneapolis- 
Honeywell Regulator Co, has been 
given corporate responsibility for di- 
recting the parent company’s activities 
in the industrial controls field. 


Fluor Corporation, Ltd, in Los An- 
geles has named John F. Gardner as 
vice president in charge of employee, 
public relations and advertising. 


Frank E. Lawatsch has been named 
manager of the Marine and Oil 
Processing Division of De Laval 
Separator Co. 


New assistant director of the tech- 
nical division’ of Olin Mathieson 
Chemical Corp is Morgan W. Rider. 


SALES ASSIGNMENTS 


COMPANY STAFF 


General Electric Co has appointed I. W. 
Pittleeman and B. A. Wright as district 
managers in the new offices of Cleveland 
and Chicago, respectively, for project 
sales and national accounts of the GE 
commercial and industrial air condi- 
tioning department. 


Robertshaw-Fulton Controls Co’s Fiel- 
den Instrument Division has announced 
that it is moving its sales engineering 
staff to larger quarters in Cleveland and 
will appoint Harold N. Gilmore to head 
the staff. 


Rockbestos Products Corp, wire and 
cable manufacturers of New Haven, 
have announced the appointment of Mr. 
Joseph L. Feinberg as their New England 
sales representative. 


Weston Electrical Instrument Corp has 
announced the following appointments 
in connection with their expansion pro- 
gram in sales: Kenneth C. Moulton will 
manage the Los Angeles branch office; 
Edward B. Annett, Jr; has been made 
district sales manager for the Cincinnati 
territory; and Dudley K. Bailey is new 
district sales manager, Buffalo area. 


REPRESENTATIVES 


Automatic Switch Co of Orange, N. J. 
has announced the appointment of Mc- 
Keever Electric Supply Co as authorized 
stocking distributors of ASCO Solenoid 
valves. 


P-W Industries, Inc, in Philadelphia, has 
appointed Bradley Co, Inc, as its repre- 
sentative for Eastern Pennsylvania, 
Southern New Jersey, and the states of 
Delaware, Maryland, District of Colum- 
bia, and Virginia. 
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lighting control: 
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SANGAMO TIME SWITCHES 


are economical to use 
because maintenance costs are low! 


Street lighting maintenance costs go down 
when you use Sangamo Time Switches 
for control. That’s why many street light- 
ing engineers are switching to trouble-free 
Sangamo controls as part of their mod- 
ernization programs. 


The Sangamo WSZ socket type time 
switch provides unfailing on-off control 
for this purpose 
—even in bad 
weather. The 
astronomic dial 
automatically 


Type WSZ Synchronous Time 
Switch for socket mounting. 


compensates for daily changes in oper- 
ating time—all year ’round. The auto- 
matic carryover keeps the switch running 
for up to 10 hours if power fails—no 
resetting is necessary. The socket mount- 
ing means easy installation and quick 


replacement. 


Check into this cost-cutting control 
method today. Call your Sangamo 
Representative or write Sangamo 
Electric Company, Springfield, Illinois 
for full information. 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 
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How G-E network transformers help Long 


IT PAYS TO START A NETWORK 


Alternate 
starting points 
fo! 


Dollars Investment 


IF YOU INSTALL a network system initially you can 
economically accommodate load growth in the future. 


EASY INSTALLATION. Crew simply moved each 1000- 
kva General Electric transformer by truck through 
tunnel to within a few feet of mounting position, 
skidded each unit into place, and made connections. 
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TRANSFORMERS UNDERGROUND help maintain modern appearance of shopping center. 


Island Lighting Co. solve power problem 


L.l. CREW MAKES SPACE-SAVING INSTALLATION OF GENERAL ELECTRIC 


TRANSFORMERS AT WORLD’S 


Construction of the world’s largest shopping center 
at Roosevelt Field, Long Island, posed today’s 
familiar problem—how to best meet an immediate 
demand for power and also provide for future growth. 


Long Island Lighting engineers selected the 
underground network system because it offers: 


1. Stable Voltage Conditions—Voltage drop is far 
less with a network than with a radial system, espe- 
cially under heavy load demands. 


2. Maximum Dependability—Units are submer- 
sible for underground service—out of harm’s way. 


3. Low Cost Expansion in Future—New loads and 
new transformers can be added to system with- 
out loss of service or the expense of temporary feed 
arrangements. 


LARGEST SHOPPING CENTER 


4. Better Appearance—Use of underground net- 
work system is more in keeping with the ultra- 
modern appearance of the center. 


G-E UNITS OFFER EXTRA DEPENDABILITY 


Wing-type radiators retard collection of dirt, mini- 
mizing corrosion. Maintenance is simplified because 
there is extra room to reach tubes and tank, either 
for cleaning or repainting. 


HELP FOR YOUR SYSTEM—lIf you have a radial 
system and expect load density to reach 50 to 100 
kva per 100 linear feet within ten years, investigate 
the advantages of a secondary network. Get in touch 
with your G-E representative or write to Section 
435-14 for Bulletin GET-2432. General Electric 
Company, Schenectady, N. Y. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 





MEETINGS CALENDAR 


JANUARY, 1957 


Northeastern Weed Control Conference — Sheraton -McAlipin 
Hotel, New York City, Jan. 10-12. 


Doble Engineering Co—24th Annual Conference of Doble Cli- 
ents, Sheraton-Plaza Hotel, Boston, Massachusetts, January 
14-18. 


Edison Electric Institute—Industrial Relations Committee, spon- 
sored jointly by personnel section-of Southeastern Electric 
Exchange, Sheraton-Park Hotel, Washington, D. C., Jan. 17-18; 
Industrial Power & Heating Group, New Orleans, La., Jan. 
17-18. 


Southeastern Electric Exchange—Personal Administration Sec- 
tion Meeting, held jointly with EEl, Sheraton-Park Hotel, Wash- 
ington, D. C., Jan. 17-19. 


American Institute of Electrical Engineers—Winter General 
Meeting, Hotel Statler, New York, Jan. 21-25. 


American Welding Society—Illinois Institute of Technology—3rd 
Annual Midwest Welding Conference, Illinois Tech Chemistry 
Bldg., Chicago, Ill., Jan. 30-31. 


Missouri Valley Electric Association—!ndustrial & Commercial 
Sales Conference, Hotel President, Kansas City, Mo., Jan. 31- 
Feb. 1. 


Pennsylvania Electric Association—Transmission & Distribu- 
tion Committee, Penn Harris Hotel, Harrisburg, Pa., Jan. 31- 
Feb. 1; Hydraulic Power Committee, Brunswick Hotel, Lancas- 
ter, Pa., Jan. 31-Feb. 1. 


FEBRUARY 


@ Ninth Annual Industrial Engineering Institute—University of 
California, simultaneous sessions in Berkeley and Los Angeles, 
Feb. 1-2. 


National Association of Purchasing Agents—26th Annual Mid- 
Winter Conference, Publi¢ Utility Buyers’ Group, Brown Hotel, 
Louisville, Ky., February 3-5. 


Edison Electric Institute—Prime Movers Committee, Deschler 
Hilton Hotel, Columbus, Ohio, Feb. 4-6; Transmission & Distri- 
bution Committee, Netherland Plaza Hotel, Cincinnati, Ohio, 
Feb. 7-8; Electrical System & Equipment Committee, Somerset 
Hotel, Boston, Mass., Feb. 7-8. 


Pennsylvania Electric Association — Electrical Equipment 
Committee, Benjamin Franklin Hotel, Philadelphia, Pa., Feb. 
7-8; System Planning Committee & Systems Operation Com- 
mittee, Philadelphia, Pa., Feb. 14-15. 


National Electrical Week—Second Annual Observance, Feb. 
10-16. 


Electric Institute of Washington—Electrical Trade Conference & 
Exposition, Shoreham Hotel, Washington, D. C., Feb. 12-14. 


American Institute of Electrical Engineers—1957 Transistor 
& Solid State Circuit Conference, sponsored jointly with 
Institute of Radio Engineers and University of Pennsylvania, 
University of Pennsylvania, Philadelphia, Pa., Feb. 14-15. 


National Society of Professional Engineers—Spring Meeting, 
Hotel Francis Marion, Charleston, S. C., Feb. 15-16. 


13th Annual National Adequate Wiring Conference—Sherman 
Hotel, Chicago, Ill., Feb. 21-22. 


©@ North Central Electrical League—20th Annual Upper Mid- 
west Electrical Industry Convention, Leamington Hotel, Minne- 


apolis, Minn., Feb. 24-27. 


Institute of Radio Engineers — Western Joint Computer Con- 


ference, Hotel Statler, Los Angeles, Calif., Feb. 26-28. 
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American Society of Heating and Air-Conditioning Engineers— 
63rd Annual Meeting, Chicago, Ill., Feb. 25-28. 


Pacific Coast Electrical Association—Business Development Sec- 
tion, Sheraton-Palace Hotel, San Francisco, Calif., Feb. 28- 
Mar, 1. 


MARCH 


Southern Safety Conference—John Marshall Hotel, Richmond, 
Va., Mar. 3-5. 


Louisiana State University—Annual Conference on High-Speed 
Computers, Baton Rouge, La., Mar. 5-8. 


Northwest Electric Light & Power Association—Business Devel- 
opment Section, Empress Hotel, Victoria, British Columbia, 
Mar. 18-20. 


Edison Electric Institute—Iindustrial Relations Committee, EE! 
Headquarters, New York City, Mar. 21. 


Pacific Coast Electrical Association—Engineering & Operating 
Section, Hotel Statler, Los Angeles, California, March 21-22. 


Oklahoma Utilities Association—Biltmore Hotel, Oklahoma City, 
Okla., Mar. 27-28. ; 


Iilinois Institute of Technology—19th Annual American Power 
Conference, Hotel Sherman, Chicago, Ill., Mar. 27-29. 


APRIL 


Southeastern Electric Exchange—Annual Meeting, Boca-Raton 
Hotel, Boca Raton, Fla., April 1-3. 


Missouri Valley Electric Association—Engineering Conference, 
Hotel President & Municipal Auditorium, Kansas City, Mo., 
April 3-5. 


Edison Electric Institute—Main Accounting Conference held 
jointly with AGA, Washington, D. C., April 8-10. 


American Society of Mechanical Engineers—Spring Meeting, 
Birmingham, Ala., April 8-10. 


@ American Welding Society—Fifth Welding Show, Convention 
Hall, Philadelphia, Pa., April 9-11. 


Agricultural and Mechanical College of Texas—Tenth Annual! 
Conference for Protective Relay Engineers, College Station, 
Texas, April 15-17. 


Pacific Coast Electrical Association, Inc—Hotel La Playa, Car- 
mel, California, April 24-25. 


e Additions this week 


CP&L Seeks OK to Sell Some Facilities 


The Carolina Power & Light Co of Raleigh, N. C., has 
petitioned the Federal Power Commission for permission 
to sell a number of its electrical facilities to the Carolina 
Aluminum Co of Badin, N. C., for approximately $150,000. 

CP&L seeks to sell two 110-kw substations near the 
aluminum company’s Badin smelting and Narrows gen- 
erating plants in Stanly and Montgomery Counties; a 
tower and about 2% miles of transmission line between 
the Badin and Narrows substations, and a frequency 
changer in the aluminum company’s substation. 
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Amazing moisture resistance of Anaconda’s Type AB butyl high-voltage insulation I 
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When you can’t keep cable out of moisture 
New insulation keeps moisture out of cable 


kta 


1elps reduce failure due to moisture. 


Exceptional moisture resistance is provided by Anaconda Type AB buty! insulation. 
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RESULTS OF mechanical moisture absorption test 
show Type AB retains good moisture resistance even 


after aging. 


Where rubber-type cable is installed 
in underground ducts or buried 
directly in the earth, the moisture- 
resistance properties of the insulation 
are vitally important. 

Latest facts show Anaconda’s Type 
AB butyl high-voltage insulation 
absorbs far less moisture than indus- 
try standards permit. For the 
mechanical moisture absorption test, 
the industry has regarded 15 milli- 
grams increase in weight per square 
inch of exposed surface, after 7 days’ 
immersion at 70C, as a criterion for 
satisfactory moisture resistance. Type 


AB easily meets that requirement 
in fact, typical results show it ab- 
sorbs less than 7.2 mg. in 7 days. 
New Engineering Bulletin EB-27 
gives you full details on performance 
of Type AB insulation in 15 Industry 
Specification tests. Ask the Man from 
Anaconda for your copy. Or write: 
Anaconda Wire & Cable Company, 
25 Broadway, New York 4, N. Y. 
56296 
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° Get all the facts on 
: Anaconda butyl. Write today — 


. 
. 
. 
. 
. 
. 
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ASK THE MAN FROM ANACON DA 


—PIONEER IN BUTYL INSULATION 





Cross Suspension System 
(Continued from page 82) 


ent. However, one serious difficulty 
was common to both. If conductor is 
being strung on transmission towers 
in hilly country, it tends. to run down- 
hill in the sheaves. Consequently, al- 
though the correct amount of conduc- 
tor may be in place between the end 
strain towers, slack will tend to ac- 
cumulate in the lower span. 

This condition is usually overcome 
by calculating the distances by which 
the clamps are off-set from the towers. 
Thus, when conductor is taken from 
the sheaves and clipped in, the hori- 
zontal component of tension is the 
same in each span, insulator strings 
hang vertically, and sags in each span 
agree with design. 

The problem is complicated when 
the usual tower support for the sheave 
is replaced by a cross suspension that 
will itself tend to swing uphill. Then 
the designer must calculate two 
values: (1) the off-set, and (2) the posi- 
tion of the sheave relative to the final 
clamp position. 

The calculations involved in com- 
puting these two values became vir- 
tually impossible, and measurements 
of these values could not be made ac- 
curately on the model. This was be- 
cause the Alcan suspension system 
is not symmetrical and’ because the 
system would change as each one of 


the six conductors was clipped in. 

Alcan solved this problem by adopt- 
ing a four-step procedure: (1) calcu- 
lating the exact length of conductor 
required for each phase of each span, 
(2) measuring out the necessary con- 
ductor length of each span, (3) posi- 
tioning and applying armor rods and 
clamps while the conductor was on 
the ground, and (4) raising the con- 
ductor and attaching the clamp di- 
rectly to the cross suspension. 

By following this method, Alcan 
realized an average error of 1.1% 
for the 12 conductor spans. Maxi- 
mum error of 2.4% was in the middle 
phase of the upper left span. This is 
a finer degree of accuracy than that 
obtained by usual sagging methods 
during the initial stringing. 


‘Most Spectacular Operation’ 


Stringing new conductor on the 
right circuit was somewhat routine. 
However, re-stringing the re-used left 
line was perhaps the project’s most 
spectacular operation. Not only did 
length adjustments have to be made 
in each conductor to obtain desired 
sag, but the conductors had to be re- 
moved from one strain-type tower and 
One suspension tower. 

To assist in this operation, two 
blocks were placed on the wire ropes 
in such position that when raised they 
created a “sky hook” about 300 ft 
above the suspension tower. The con- 


ductors were lowered to the ground 
from the tower, and the crossarm was 
removed. Then by using the sky hook, 
and with suitable hold backs to take 
care of the rather large line angle in 
the old line, the conductors were 
raised clear of the tower. 

This method, however, could not 
be repeated on the strain-type tower. 
There wire rope straps were run over 
the crossarm and clamped to the con- 
ductor some distance out from the 
deadend clamps. Conductor tension 
was transferred to the straps, the in- 
sulator assemblies were removed, and 
the conductors were in effect left rest- 
ing on top of the crossarm. Then 
each conductor was in turn swung 
over and lowered to the ground near- 
by. The straps were removed, length 
adjustments made, and the conductors 
were raised to final position. 

The cross suspension system has 
been in operation for over a year at 
the date of writing, and its behavior 
has been noted under normally severe 
conditions of wind and icing. It has 
behaved in a very docile manner and 
is now considered a secure and stable 
part of the system. It is a rather un- 
usual solution to an unusual problem, 
but the designers feel that it can be 
used to advantage in other cases where 
transmission line location engineers 
are faced with a somewhat similar 
combination of extremely rugged ter- 
rain and slide or flood problems. 


pe 


Portland GE's Reservoir Area Gets Aerial Planting 


The plane, guided by two flagmen, dropped half a ton 
of grass seed and sprayed 2'2 tons of fertilizer at a cost, 


Portland General Electric Co’s use of this crop duster 
plane to sew grass seed in the denuded area around its 


per acre, of 75¢ and $1.50, respectively. The area was 
planted in order to prevent erosion and to prepare the 
soil for the planting of trees. 


newly completed Timothy Lake Dam on Oregon’s upper 
Clackamas River has resulted in double benefits—even 
planting and reduced cost of planting. 
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Mallory Contact Design Service 


Saved 40% 


for an automotive relay manufacturer 


A manufacturer of automotive-type relays required a 
contact disc for a new component. The original design 
called for a screw-machined blank one-half inch in 
diameter, with a silver alloy dise brazed to the base. 


Investigation revealed the cost of the contact made 
in that manner would be beyond budget. Mallory 
contact engineers redesigned the contact to allow the 
assembly of a thin silver alloy facing on the base by 


crimping instead of brazing. A locating projection on 
the blank holds the contact disc in place. 


Prices based on the Mallory method of contact as- 
sembly were submitted to the manufacturer. Evalua- 
tion proved the design acceptable—the cost analysis 
proved a 40% saving over the original design—the 
manufacturer was able to develop the relay product 
within its acceptable cost limits. 


Five MALLORY keys to economy through contact engineering 


. The most effective contact material from the extensive line developed by Mallory. More 
economical alloys often can satisfy actual service conditions. 


2. The most economical contact design... for your purchasing, production and product needs. 


3. The most economical backing material . . . from a group of Mallory alloys developed for this use. 


4. The most economical backing member design in relation to contact and product design 


requirements. 5 


. The most economical method of assembling contact and backing member. 


By coordinating all these important elements of contact design, Mallory can help you put 
into effect a long-range plan for cutting contact cost and assuring peak performance. 


Write or call Mallory for consultation 


Serving Industry with These Products: 


Electromechanical—Resistors © Switches © Tuning Devices @ Vibrators 
Electrochemical— Capacitors ® Mercury and Zinc-Carbon Batteries 


Metallurgical — Contacts © Special Metals *© Welding Materials 
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FINANCE AND REGULATION 


Memphis Bonds Grabbed, But Rate Deplored 


$163 million issue goes at 4.4705% at immediate premium. Syndicate 
of 444 investment houses under Salomon Bros. & Hutzler leadership offer 
only underwriting bid. Mayor says it is “best we can do” 


The City of Memphis, Tenn., sold 
$163,245,000 in electric revenue 
bonds recently at an average interest 
rate of 4.4705% to finance its mu- 
nicipal steam plant. 

It was the largest electric revenue 
bond issue ever offered by a mu- 
nicipality. It was purchased by a 
syndicate made up of 444 investment 
firms and organized by Salomon Bros. 
& Hutzler, 60 Wall Street, New York. 
It was the only bid received. 

The interest rate accepted means 
the city ultimately will pay $397,- 
972,564 for its steam plant and cer- 
tain Tennessee Valley Authority in- 
stallations it will need before the last 
of the bonds are retired in 1992. All 
told, Memphis will pay, in interest 
alone, $234,727,564. 

The 750,000 kw Memphis plant, 
already under construction, was con- 
ceived to block the Dixon-Yates con- 
tract in which the Middle South 
Utilities, Inc, and the Southern Co 
planned to bolster the TVA’s power 


for Atomic Energy Commission use. 

Memphis City Commissioners hud- 
dled with their financial advisers for 
the full 90 minutes waiting period 
before announcing they would accept 
the bid. 

But in accepting Mayor Edmund 
Orgil deplored what he called the 
high interest rate set by the syndicate. 
He said the commissioners felt ac- 
ceptance of the offer was “the best 
we can do.” 

Mayor Orgill said the commission- 
ers considered trying short term 
financing until the current “tight 
money” situation eases. There was no 


_assurance the bond market will ease 


soon enough to make this worthwhile 
though, he said. 

Memphis was caught in the middle 
of the “tight money” squeeze by hav- 
ing to sell its bonds at this time. 
When plans for the new steam plant 
were drawn a year ago, an interest 
rate of 3.50% was expected. 

Meanwhile, the city started con- 


Neb. Group Clears Way for REA Loan 


Consumers Public Power District, 
Columbus, Neb., has agreed to meet 
Rural Electrification Administration 
requirements for approval of $26 mil- 
lion in loans for generating plants in 
the state. 

If accepted by the Nebraska Public 
Power System, the resolution adopted 
by the Consumers board completes 
the CPPD part of the deal. 

The CPPD agreed to: 

® continue to purchase its Eastern 
System power needs from NPPS un- 
der the present cost of service con- 
tract until September, 1959. 

© continue to purchase power from 
NPPS until 1972 at a fixed rate after 
September, 1959, based on the NPPS 
1958 cost of operations. 

e buy its share of the 426,000-kw 
present capacity of NPPS, plus the 
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100,000-kw capacity of the proposed 
Lexington plant, another 100,000-kw 
of Bureau of Reclamation year-around 
power and 50,000 kw of bureau 
summer power until 1972. 

In a letter to Dewey DeBoer, ex- 
ecutive secretary of NPPS, R. L. 
Schacht, CPPD_ general manager, 
pointed out the deadline for release 
of REA funds is January. 

Central Nebraska Public Power 
and Irrigation District wants $17 mil- 
lion for completion of its plant at 
Lexington and Loup Public Power 
District is asking $9 million for addi- 
tions to its transmission system. 

Disagreements among the CPPD, 
the rural electrification districts and 
the agencies which make up NPPS, 
have held up release by the REA of 
the Joans. 


struction on the installation and 
already had signed $75 million in 
gsontract commitments. Interest rates 
on the bond issue turned out to be 
about what Memphis officials had 
expected—and feared—for the past 
several weeks. 

Before the issue was sold, officials 
made a three-day sales promotion trip 
to New York and Chicago in an effort 
to drum up support for the bonds 
at less than 4%. 


Favorable Rate Cited 


However, bond experts insisted 
Memphis received a good rate con- 
sidering the type bond offered, the 
size of the issue, and the status of 
the present bond market. The issue 
was made up of two blocks of bonds: 

(a) $143,245,000 of 4.40% term 
bonds due Jan. 1, 1992, with a man- 
datory annual sinking fund beginning 
in 1963 and 

(b) $20,000,000 of 5%, 4%, and 
4.20% serial bonds due Jan. 1, 
1963-1977, inclusive. 

Buyers of the term bonds will 
receive a yield of 4.4% annually. 
The series bonds will yield their 
owners from 3.5% to 4.2%, depend- 
ing on the life of the bonds purchased. 

The term bonds are callable in ten 
years. This means Memphis, finding 
the bond market better ten years 
hence, could issue other bonds at a 
reduced interest rate to pay off all 
of the term bonds, or any portion 
of them. However, the city would 
have to pay a premium of $40 on 
each $1,000 bond. 

The Memphis bonds met with a 
good investment demand and were 
quickly oversubscribed. The reason 
was that they were extremely attrac- 
tive because it is seldom that a bond 
buyer can receive a 4.4% yield on a 
tax free bond. 

Earnings on municipal bonds can- 
not be taxed either by federal or state 
laws. This means the owners will 
pay no federal or state income tax 
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Your planning for the application of atomic energy is 
in experienced hands when you use the nuclear engineer- 
ing services offered by Ebasco to industrial firms and 
public utilities. 

Your atomic planning —whatever its stage of develop- 


ment—will benefit from the broad experience which 
Ebasco’s specialists in nuclear power will apply to every 
phase of the project—from initial planning through 
ultimate recommendation on specific projects to actual 
design and construction of plants utilizing atomic energy. 


For complete information on the many services offered by Ebasco to business 
and industry write for “The Inside Story of Outside Help.” Address 
Dept. M, Ebasco Services Incorporated, Two Rector Street, New York6,N.Y. 


In connection with power reactors, research reactors, 
and related facilities, Ebasco offers these services: 


Nuclear Engineering Studies Hazards Summary Reports 

Reactor Start-Up and Testing 

Nuclear Engineering Training 

Coordination with Government 
Agencies 


Reactor Systems Evaluations 


Nuclear Power Plant Design 
& Construction 
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EBASCO SERVICES 


INCORPORATED 
NEW YORK + CHICAGO + DALLAS * PORTLAND, ORE. + WASHINGTON, D. C. 


Appraisal * Consulting Engineering * Design & Construction + Financial & Business 
Studies + Industrial Relations + Insurance, Pensions & Safety +» Purchasing, 
Inspection & Expediting + Rates & Pricing » Research * Sales & Public Relations 
Space Planning + Systems, Methods & Budgets + Tax + Washington Office 
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on the Memphis revenue bonds. 

The Memphis rate compares with 
4.5% interest paid the City of Mont- 
real recently on a $25 million electric 
revenue bond issue. Income from 
Montreal’s bonds is taxable. Inde- 
pendence, Mo., also issued $4.5 mil- 
lion in electric bonds recently and 
paid an interest rate of 4.5%. 

Since both these bond issues were 
much smaller and carried much 
shorter terms, the Memphis rate is 
considered excellent in view of the 
present bond market conditions, one 
investment dealer said. 


PUD Group Urges End of 
Washington Commission 


Washington Public Utility District 
Association has urged the abolition 
of the state power commission. 

In order that member districts can 
give it individual consideration, formal 
action on the proposal was postponed 
until the commission’s January meet- 
ing. 

Supporting the resolution was Clyde 
Riddell, Skamania Public Utility Dis- 
trict commissioner who was named 
president for 1957. He told the 
WPUDA “we are not convinced of 
the need for another entity in the 
power business” besides local groups 
and the federal government. 

WPUDA voted to continue full sup- 
port of a high Hell’s Canyon Dam 
on the Snake River between Idaho 
and Oregon. 


FINANCIAL BRIEFS 


Boston Edison Co is planning to spend 
$160 million on new construction in 
the next five years, Pres Thomas G. 
Dignan told the New York Society 
of Security Analysts recently. 


Cowlitz County Public Utilities Dis- 
trict, Longview, Wash., has appointed 
Smith, Barney & Co. and Foster. & 
Marshall to head a group to bid on 
a proposed $16 million bond issue 
- for ,the construction of the Swift 
Hydro Plant No. 2 on the Lewis 
River. 


Quarterly Common Dividend Increases 
—lIllinois Power Co will pay Feb. 1 
a common stock dividend of 75¢ a 
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Today's Utility Yields (%) 


Quality 


Third.. 
Second 
First_ 


Bonds Preferred Common 


Ist 2nd 


Quality.......| 
a a 
Dec. 


Utility Earnings .. . 


Period 


COMPANY Months Ended 


Oct. 
Oct. 
Sept. 


Arizona Public Service 12 
Arkansas Power & Light. 12 
Central Illinois Public Service . 12 


Oct. 
Sept. 
Oct. 


Consumers Power . i 
Dayton Power & Light.... 
Gulf States Utilities 


Oct. 
Oct. 
Oct. 


Illinois Power. . . : 
lowa-Southern Utilities. . . 
Montana Power 


Oct. 
Oct. 
Oct. 


Public Service of Indiana. . 
San Diego Gas & Electric. . 
Sierra Pacific Power 


Preferred Stocks 


| 3rd 


$6,783,000 


Percent 
5.5 


3rd O 
1956 


Common Stocks 


Ist | 2nd 3rd 


5.52 
5.47 
5.49 


5.02 | 
5.02 
5.03 


4.91 | 4.57 | 
4.87 | 4.55 
4.85 | 4.59 


TESTHLETTNININNTUHL 


Earnings Per 
Common Share 
1956 1955 


Net Income 
1956 1955 





$5,153,000 $1 
5,503,550 


.74(a) $1.38(a) 
8,610,695 2.44 2.29 


6,010,393 
9,098,716 


31,076,615 
10,793,000 
10,911,265 


28,214,512 3.31(a) -11(a) 
9,414,000 3.75 .24 
10,479,806 2.17(b) .12(b) 


14,060,683 
1,488,276 
8,949,982 


12,203,450 3.97 .35 
1,334,281 1.82 62 
8,465,576 3.12 92 


13,603,840 
6,926,353 
1,305,910 


12,633,680 2.45(c)  2.40(c) 
5,383,445 1.50 WM 
1,120,507 1.60(f) 1.46(f) 


Notes—(a) Based on average shares outstanding for period; (b) Based on 4,321,832 shares in 1956 
and 4,221,832 shares in 1955; (c) Based on 4,549,704 shares in 1956 and 4,251,060 shares in 1955; 
(f) Based on 688,340 shares in 1956 and 625,764 shares in 1955. 
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share as compared with 65¢ in the 
previous quarter . . . Pacific Power 
& Light will pay 40¢ versus 37¢ pre- 
viously January 10. 


REGULATION BRIEFS 


Bluffton, Ind., Municipal Light & 
Water Plant has received approval 
from the Public Service Commission 
of Indiana to lower by one-half cent 
per kwhr (2%2¢ to 2¢) the rate to 
users of more than 200 kwhr monthly 
for those living within the city and 
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to users of more than 230 kwhr in the 
rural areas. Rates for power con- 
sumed up to 200 and 230 kwhr re- 
main unchanged. 


Iwo members of the Ohio Public 
Utilities Commission ruled recently 
that the Westgate Trailer Park (Colum- 
bus, O.) can resell electricity to ten- 
ants. A third member disagreed by 
saying that if the trailer park tenant 
is overcharged he cannot complain. 
Under Ohio law PUC can regulate 
charges by utilities but not those made 
by landlords to tenants. 
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WORLD'S FIRST 13.8-kv, 750-mva metal-clad switch- 
gear is energized by C. P. Crane, Chairman and 
President, Baltimore Gas and Electric Company, in 
presence of utility and General Electric officials. 


Baltimore Gas and Electric Co. installs 


The first 750-MVA metal-clad switchgear — 


TO PROVIDE FLEXIBILITY for future expansion in the 


face of load growth problems, Baltimore Gas and Elec- - 


tric Co. took an historic step June 11, 1956, when 
General Electric’s new 13.8-kv, 750-mva metal-clad 
switchgear was put on the line. 


EXTREMELY COMPACT—G.E.’s new 750-mva_ unit 
packs 50 per cent more interrupting capacity in ten 
per cent more floor space than 500-mva equipment. 


50% HIGHER CAPACITY—ONLY 10% MORE SPACE. 750- 
MVA breaker (left) as compared with 500-MVA equipment. 


SIMPLE TO MAINTAIN—One man can handle the 750- 
mva Magne-blast breaker. Vertical lift design makes 
it virtually impossible to tip over. With double bus 
layout, feeder breakers can be removed without drop- 
ping load. 


FOR EXTRA SAFETY, all circuit components are 
separately enclosed in grounded metal enclosures. Bus 
compartment, located at top of the unit, is least vul- 
nerable to floods. 


MANY UTILITIES face similar load growth problems. 
G.E.’s new 750-mva metal-clad switchgear points the 
way to a simple, low-cost solution. 

Contact your nearest G-E Apparatus 

Sales Office, or write for bulletin 
GER-1322—“‘The Economy of the is 
750-mva Breaker” to Section 511-18, 

General Electric Company, Schenec- 
tady 5, New York. 
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EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—executive, management, technical, selling, office, skilled, manual, eto. 
Employment Agencies 
Employment Service 
Labor Bureaus 


UNDISPLAYED 


Positions Vacant 
Positions Wanted 
Part Time Work 


DISPLAYED 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


——RATES— 


NATIONAL 


COVERAGE 


on request. 


An advertising inch ig measured %” vertically on a column— 
3 columns—30 inches to a page. 


Subject to Agency Commission. 


The advertising rate is $19.15 per inch for all advertising ap- 
pearing on other than a contract basis. 


Contract rates quoted 


$1.50 per line, minimum 3 lines. To figure advance payment 
count 5 average words ag a line. 


Positions Wanted ads are '/2 of above. 


Box aoe tae as 1 line. 


1s full payment is made in advance for 4 oon- 


Not subject to ‘agency Cyommission. 


Send NEW ADS to Classified Advertising Div. of ELECTRICAL WORLD, P. O. Box 12, N. Y. 36, N. Y. 


e LEADING SUPPLIER OF ESSENTIAL PRODUCTS IN 
EXPANDING POWER TRANSMISSION FIELD OFFERS 


* Men with a combination of engineering and some practical background are offered 
an unusual opportunity in sales-engineering with the Ohio Brass Company—a leader in the 
field of high voltage insulation and associated products. 


° Requirements include education in cither electrical or mechanical engineering, plus 
some experience in transmission or distribution with power companies, or the equivalent. De- 
sirable age bracket is in the 30-35 year range. 


* Work will be principally sales and customer service. The group doing this is small 
and congenial—you will not be buried in a large organization or department. Exceptional 
opportunities exist for advancement. You will be backed by the industry's finest develop- 
ment and research facilities. 


© The company is noted for its sound management, high security, and pleasant work- 
ing conditions. Residence will be in a city of 50,000 having unusually good living provi- 
sions, yet comfortably away from the pressures of a metropolitan center. 


® Please give us a review of your background, as well as any personal facts which you 
feel would pertain to prospective employment. A general statement as to salary require- 
ments is weve. We assure you that all correspondence will be held in strict confidence. 


OHIO BRASS COMPANY, Mr. W. H. Burleson, Manager 


Power Utilities Department, Mansfield, Ohio 


ELECTRICAL ENGINEER 


Electrical Engineer interested in electrical 
design of power plants or industrial plants. 
Experience not required. 


Excellent opportunity with consulting en- © 


gineering firm in Middle West. Liberal 
benefit plans and good working conditions. 


Send resume of education and experience 
with statement of salary requirements to: 


P-3234, Electrical World, 
520 N. Michigan Ave., Chicago 11, Il. 


WANTED—RELAY TEST ENGINEER 


Excellent opportunity in Relay Test Section of 
Massachusetts utility. Good know of electronics 
a necessity, E.E. degree helpful. ary commen- 
surate with experience and education. Write resume 
of experience, education, personal data, and salary 
requirements. All held in strict confidence. 


Electrical World 


P-3700, 
Classified Adv. Div., P.O. Box 12, N. Y. 86, N. Y. 


| 


REPLIES (Bor No.): 
c/o This publication Classified Adv. Div. 
NEW YORE: P. O. Bow 12 (86) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANOISCO: 68 Post St. (4) 
LOS ANGELES: 1125 W. 6th St. (17) 


POSITIONS VACANT 


Electrical Designers—Top salary, plus sched- 
uled overtime at time and one half rates. 
Immediate openings, permanent positions, 
paid holidays, vacations, recreational activi- 
ties, including bowling teams, Christmas 
party, etc. Marbarry Corp. 120 Greenwich 
St., NY 6, NY. REctor 2-3749. 

Watch Engineer for — oo | owned elec- 
tric generating plant. Requir preparation: 
High School graduate, supplemented by 
study along mechanical engineering lines, 
preferably with one or two years college 
work, and at least five years experience in 
a power plant. P-3725, Electrical World. 


Electrical Engineer as distribution engineer, 
for midwest municipal electric and water 
utility. Experience in design, planning and 
operation of 2400/4160 volt distribution 
lines, Excellent opportunity for advance- 
ment. Age 85-45. Salary commensurate 
with qualifications and experience. P-3728, 
Electrical World. 
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Address to office nearest you 


== ATTRACTIVE OPENINGS IN SALES-ENGINEERING 


ELECTRICAL ENGINEERS 


Assistants fo project engineers will be Interviewed. 
Well rounded men having 3 to 4 years experience, 
BS degree, interested in design of specialty trans- 
formers and voltage regulators needed. This is an 
opportunity to work in New England with a smaller 
company. Send complete resume’ including edu- 
cation, experience, salary and history to: 


William P. Carpenter 
THE SUPERIOR ELECTRIC COMPANY 
Bristol, Connecticut 


When Answering 
BOX NUMBERS 


to expedite the handling of your 
correspondence and avoid confu- 
sion, please do not address a 
single reply to more than one in- 
dividual box number. Be sure to 
address separate replies for each 
advertisement. 
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caassieo SEARCHLIGHT SECTION oversinc 


BUSINESS OPPORTUNITIES o EQUIPMENT - USED or RESALE 


UNDISPLAYED RATE: DISPLAYED RATE: 


$1.50 a line, minimum 3 lines. To figure advance payment coun? 5 T+. .dvartising rate is $14.00 per inch for all advertising apearing on othe. 
overage words as a line. thes @ contract basis. Contract rates quoted on request. 


PROPOSALS, $1.50 a line an insertion. AN ADVERTISING INCH is measured % inch vertically on one column, 3 
BOX NUMBERS count as one fine additional in undisplayed ads. columns—30 inches—to a page. 


DISCOUNT of 10% if full payment is made in advance for four consecu- EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only in 
tive insertions of undisplayed ads (not including proposals). Displayed Style. 


SEND NEW ADVERTISEMENTS TO Classified Advertising Div. of ELECTRICAL WORLD, P. O. Box 12, N. Y. 36, N.Y. 


GUARANTEED 


motors | | TRANSFORMERS 


METERS | My Most [| or 


TRANSFORMERS os 3—1000 EVA Mol 11500-2400/4160Y 
HOISTS © PUMPS 3 3—1000 KVA Mel 13200-2400/4160Y 
COMPRESSORS ‘ 500 KVA W-H 33000-2400/4160Y 


{ * 500 KVA G-E 22000-2300/4000Y 
‘ ; UNITS OF EVERY = 
‘ ; 333 KVA A-Ch 14400/14100/13806/ 
; t 13500/13200-240/480 


KVA GE Ditto 

KVA W-H Ditto 

EVA W-H 22000-7200/12470Y 
KVA Mol 7200/12470Y-2400/4160Y 


THE ELECTRICAL EVA Wn SMUUDEDER/INOGST 
WATTHOUR METER CO. FOR SALE Many other items in stock 


76-15 Woodside Ave. Elmhurst 73, N. Y. Autotransformer 5000 kva OISC 


Phos HAvemsver 90132 TRANSFORMERS WANTED 

7000 kva forced air cooled; 110,000 to 69,000 

volts with taps in both 110 and 69kv. Sepa- 

rate winding at either 12.47 kv or 13.8 kv, 

1250 kva OISC, 1750 kva forced air cooled: 

FOR SALE Mfg by Moloney Electric Co. 1937: This trans- 
1875 KW MOTOR GENERATOR SET Soot tet GRie Seek ena THE ELECTRIC SERVICE CO. 
17s Aw General Elers geri, 20 rats tet || immediately. address inquiries to 5316 Hetaal St 


synchrenous motor, 3 phase, 6@ cycle, 11,008 volts, ice * : 
600 RPM, complete with automatic switchgear. Cincinnati 27, Ohie 


Excellent condition. Tillamook People’s Utility District 


INTERNATIONAL POWER MACHINERY CO. i i f i 
Union Commeres Bide. Cleveland 14, Ohio 906 Main Avenue, Tillamook, Oregon. 40 Years Dependable Service 


Reliable rewind and repair service en 
all makes of transformers 


F ELECTRICAL SQUIRREL CAGE MOTORS 
UL |. ee 


e e 
there is anything 
e Odd lengths—iong and short—reasonably priced 


| 
you want... ! One of the Largest Stocks in the Midwest 
that other readers tie 
| 
| 


—YOUR BEST SOURCE— 
| 
| 

We'll also buy your Surplus 

of this paper | 
| 

| 

| 


e for every industrial and power application 


BPOoEDOGOOH 
oman hMmmnss me 
Ba34 

Pay 


22,3 


Houston—Walnut 3-4580 
FOR YOUR TEMPORARY NEEDS TRY OUR 
SURPLUS DIVISION 


oF 
oR 
. 
~~, 
Seens Leesan 
opens? eon 
9 


Branch Office 
can supply 


Oo PPERPPEEE 


° 
ef 


cr-W 


CHICAGO ELECTRIC CO. 
1324 W. Cermak Rd. Chicago 8, 


| UNIVERSAL WIRE and CABLE CO. 


2929 N. Paulina St. Chicago 13, Ill. 
EAstgate 7-4777 Code: UNIWIRE 


= | 
Tiss 


something 
LARGE POWER EQUIPMENT A Manual on Catenary Calculations 
you don't want Prompt Stock Shipment By J. W. Campbell. Price $1.00 


Here the author has developed formulae and 

Bhan a gay FR mre methods to cover a wide range of conditions which 

= should make it especially useful to engineers with 

that other readers DO YOU GET OUR STOCK LIST? power companies. A handbook, numerical tables 
BELYEA COMPANY, INC. by J. W. Campbell, includes hyperbolic functions. 


‘ Price $1.00. 
Can use, tae hoa Both Obtainable from D. K. CAMPBELL, 


: s 11138-87 Ave., Edmonton, Alta, Canada 
advertise it here— 


in the New and Used Equipment Available for 


SEARCHLIGHT POWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION 


Send for new list to 


SECTION EBASCO SERVICES INCORPORATED 
APPARATUS EXCHANGE Two Rector St., New York 6, N. Y. 
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BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Production 
and Cost Contre! Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y 


BLACK & VEATCH 
Consulting Engineers 
Electricity-—Water- -Sewage— Industry 


Reports, Design, Supervision of Construction 
Investigations, Valuations and Rates 


4706 Broadway Kansas City 2, Missouri 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 


Distribution & Maintenance 


175 Enfield St. Hartford, Conn. 


BURNS and ROE, Inc. 


Engineering and Design ¢ Reports ¢ Surveys 
Construction ¢ Electric, Steam, Hydro Plants 
Transmission ¢ Distribution ¢ Aeronautical 
Faciilties ¢ Research and Development ¢ Nuclear, 
Chemical, and Industrial Plants 


160 West Broadway . New York 13, N. Y. 


DAY & ZIMMERMANN, INC. 


Engineers 


Design - Construction - Management 
Reports and Valuations 


New York Philadelphis Chicago 


DOBLE ENGINEERING ‘COMPANY 
Electrical Insulation Engineers 
Field Testing and Maintenance of High Tension 


Insulation, Special Problems in Electrical 
Communications 


Office and Laboratory: Doble Park 
Box 344, Belmont 78, Mass. (6 miles from Boston) 
Branch Office: 20 N. Wacker Dr., Chicago, Ill. mn 


ELECTRICAL TESTING 
LABORATORIES, INC. 
Electrical, mechanical, photometric, radiometric and 
chemical laboratories. rendering testing, research 
and associated services, including certification, 
inspections at factories and field investigations. 


2 East End Avenue at 79th St., New York 21, N. Y. 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Construction & Maintenance 


Transmission—Distribution—Communication Lines 
Substation, Radio and Television Towers 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS 
Engineers 


DESIGN « CONSTRUCTION 
VALUATIONS « REPORTS 


New York ¢ Chicago « Los Angeles 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


DESIGN 
SUPERVISION OF CONSTRUCTION 
BUSINESS AND ECONOMIC RESEARCH 


Reading, Pa. New York, N. Y. 


| PROFESSIONAL 
SERVICES 


HARZA ENGINEERING CO. 


Consulting Engineers 


Calvin V. Davis E. Montford Fucik 
Richard D. Harza 
Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigation 
River Basin Development 


400 West Madison Street Chicago 6 


HOOSIER ENGINEERING 
COMPANY 


Brection and Maintenance of 
Electrical Transmission and Distribution Lines 


"1384 Holly Avenue, Columbus, Ohio 


JACKSON & MORELAND, INC. 
Engineers and Consultants 
Design and Supervision of Construction 
Reports Examinations—Appraisals 
Machine Design “Technical Publications 
Boston New York 


JENSEN, BOWEN & FARRELL 


Engineers 


Appraisals—Investigations—Depreciation Studies— 
Cost Trends— Reports 
for Rate Cases, Security Issues, Regulatory and 
Accounting Requirements 
Original Cost and Continuing Property Record 
Determination 
Ann Arbor, Michigan 


Piping System Design Analyses 
Unique model tester as well as modern digital com- 
puter facilities available for low cost, accurate flex- 
ibility analyses of the most complex piping systems. 


The M. W. Kellogg Company 
711 Third Ave., New York 17, N. Y. 


THE KUWIAN CORPORATION 


Engineers - Constructors - Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
Utility ¢ Industrial ¢ Chemical 


1200 N. Broad 8t., Philadelphia 21, Pa. 


PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 


Electrical ¢ Mechanical ¢ Structural 
Civil ¢ Thermodynamic ¢ Architectural 


First National Bank Building 
Pittsburgh 22, Pennsylvania 


THE LUMMUS COMPANY 
Engineers and Constructors 
385 Madison Ave., New York, N. Y. 

Chicago . . Houston . . London 


Paris . . The Hague Montreal 
Caracas . . Bombay 


CHAS. T. MAIN, INC. 


Engineers 


Electric, Steam and Hydraulic Projects, 
Investigations, Reports, Appraisals 
Designs and Construction Supervision 


80 Federal St., Boston 10, Mass. 


December 


PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Design 

Engineers . . Purchasing 

Specialists in Financing 
Accounting and other Operations 


231 So. La Salle St. Chicago 4 


REIS & CHANDLER, INC. 


ADVISORS TO UTILITIES 


Financing—Rate of Return 


30 Vessy Street, New York 7, N. Y. 


SANDERSON & PORTER 
ENGINEERS 


Design 
Construction 


New York New York 


SARGENT & LUNDY 


Engineers 


140 South Dearborn 8t. 
Chicago, Tl. 


F. W. SCHEIDENHELM 
Consulting Engineer 


Hydraulic Engineering, Hydro-electric Development, 

Water Supply, Flood Control, Engineering Problems 

relating to Water Rights and Water Power Law. 
Appraisals 


50 Church Street, New York 7, N. Y. 


SVERDRUP & PARCEL, INC. 


Engineers - Architects 


Design, Construction Supervision 
Steam and Hydro Power Plants 
Power Systems - Industrial Plants 
Studies - Reports 


St. Louis San Francisco Washington 


TIPPETT & GEE 
Consulting Engineers 


Mechanical ¢ Electrical ¢ Thermodynamic 
Structural Design ¢ Studies ¢ Supervision 


Power Stations ¢ Transmission ¢ Distribution 
industrial Plants ¢ Process 


301 White Building Abilene, Texas 


F. A. TUCKER, INC. 


Contractors—Engineers 
specialize in 
Distribution - Transmission - Telephone 
lines - atesaeneeee - Roads - Bridges 
ams 


Main Office — 38% Center Street, Rutland, Vt. 
Branch Office — Little Rock Road, Charlotte, N. C. 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 
Transmission - Distribution 


Electric and Telephone Lines 
Consultants 


505 York Road Jenkintown, Pa. 


THE~J. G. WHITE 
ENGINEERING CORPORATION 


Design * Construction « Reports ¢ Appraisals 
80 Broad Street, New York 4 
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Advertising in This Issue 


Allis-Chalmers Mfg. Co.....2nd Cover 
38, 39, 139 
Aluminum Co. of America 

American Brass Co 


American Steel & Wire be 
United States Steel Corp.... 33 
Anaconda Wire & Cable Co...145, 157 


Bethlehem Steel Co... 


C&D Batteries, Inc... 

Cole Electric Co ; 
Combustion Engineering, Inc... 
Cope Inc., 

Crescent Tool Co 


De Laval Separator Co.. 
Directory of Engineers ..... 


du Pont de Nemours & Co., ae. 
Elastomers Div. 13 


Eastern Specialty Co. 
Ebasco Services, Inc 
Electroline Company 
Elliott Co. 

Engineers, Directory of. 


Federal Pacific Electric Co.. .3rd Cover 
Ferranti Ltd. 


General Cable Corp 

General Electric Co. 
Apparatus Dept. 52, 53, 99, 100, 
102, 104, 105, 107, 108, 109, 110, 
113, 154, 155, 

Electronics Dept. 


Hazard Insulated Wire Works.. 
Holophane Co., Inc 
Hubbard & Co 


I-T-E Circuit Breaker Co. 
R&IE Equipment Div 
Switchgear Div. 

Indiana Steel & Wire Co., Inc... 

International Harvester Co.... 


Johns- Manville 


Kaiser Aluminum & Chemical 
Sales, Inc. 

Kellogg Co., The M. W 

Kuhlman Electric Co 
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Lapp Insulator Co., Inc.... 
Leeds & Northrup Co..... 
Limitorque Corp. 


Line Material Co. .23, 24, 25, 26, 56, 


Malleable Iron Fittings Co..... 
Mallory & Co., Inc., P. R... 
Moloney Electric Co 


Ohio Brass Co 
Okonite Co., The.. 


P L M Products, Inc........ 
Page Steel & Wire Div., 
American Chain & Cable... 
Pennsylvania Transformer Co.. .8, 
Philadelphia Gear Works, Inc.... 


RT&E Corp 

Revere Copper & Brass, Ine. 
Riley Stoker Corp 

Roebling’s Sons Corp., John A... 


S&C Electric Co 
Sangamo Electric Co 
Searchlight Section 
Simplex Wire & Cable Co 


Southern States Equipment Corp. 


Thiel Tool & Engineering Co., Inc. 


United States Rubber Co. 


Westinghouse Electric Corp.. .30, 
43, 44, 45, 46, 47, 48, 49, 50, 60, 
119, 120, 121, 122, 123, 124, 


PROFESSIONAL SERVICES 


oy ASSIFIED ADVERTISING 
. J. Eberle, Business Mer. 


EMPLOYMENT OPPORTUNITIES ... 
EQUIPMENT. 


(Used or Surplus New) 
PON GEN nWede ciesoccsiacs F 


1956 





Voiseal ea 
SIR 5 ets, 


"i high dielectric 


putty... 


New Johns- Manville Volseal is a high 
dielectric putty designed for sealing heavy 
cables and irregularly shaped objects. It 
has a dielectric of 445 vpm, together 
with excellent physical properties. Resists 
acids and alkalis, weathers well, is highly 
resistant to water, does not corrode 
metals. 

Volseal also offers easy application. 
It is highly elastic, provides good ad- 
hesion, hardens within 3 hours on air 
curing. Available in extruded beads, 
ribbons and pugs. For complete details 
on Volseal and its new companion prod- 
uct Napseal, the petroleum resistant 
sealing compound, write Johns-Manville, 
Box 14, New York 16, N. Y. 


In Canada, 199 Bay Street, 
Toronto 1, Ontario. Md 
Johns-Manville 
SEALING COMPOUNDS 


167 





8439 Steller Drive 


Cole Electric Co. 


TExas 0-4701 Culver City, Calif. 


AIR BREAK DISCONNECTING SWITCH 
7,500 Volts 2,000 Amperes Type 0-2 
Vertical break. Three pole. Single throw. Group operated. 
One Pole Shown. 
SILVER TO SILVER CONTACTS 
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FEDERAL PACIFIC gives you... 


self- protecting” 
oil circuit breaker 
operating mechanism 


WAYS 100°C TRIP FREE 


under all conditions 


cuutowoic Gupervision, 


Automatic supervision of 
the hydraulic system pro- 
tects the breaker against 
mis-operation. 


highest soeli fod 


The smoothness of opera- 
tion is such that the 
breaker may be operated 
indefinitely without oil in 
the tanks...thus demon- 
strating the highest me- 
chanical safety factor. 


LALLA 


PETERS R SES ToL) 
¥ 


veyreyerrenyeree® 


For details of the Type OA 
Operating Mechanism write 
for Catalog No. 4-587: 
Pacific Electric Switchgear 
Division, 5815 Third Street, 
San Francisco, California. 


Finest Products Engineered 


FEDERAL PACIFIC ELECTRIC 


COMPANY 
50 Paris Street, Newark 1, N. J. 





Watch for thee KUHLMAN 


“ Colesman 
of the 


uy 


Every week a new face 
to identify! 


Every week a gift for 
some lucky reader! 


Here are the details: 


- Sometime during 1957 the Kuhiman salesman who calls 
on you will deliver a personal message direct from 
these pages. His picture will appear in the ad without 
identification. When you recognize your man, contact 
Dept. SA-1, Kuhlman Electric Company, Bay City, 
Michigan immediately. The first reader* correctly 


identifying the Kuhlman “Salesman of the Week’’ will 
receive a valuable gift by return mail. 

Remember: The ads begin January 1. A different sales- 
man will appear each week throughout 1957. If you 
don’t know your local representative by sight, call him 
today and get acquainted. You'll like his friendly service. 


_ *Only entries from the general area served by the featured salesman will be honored 


KUHLIMAN etectric comPANY 


BAY CITY, MICHIGAN . 


CRYSTAL SPRINGS, MISSISSIPPI * 


SALINAS, CALIFORNIA 





